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Wm .H. NEwcoMB, 112 State Street. 


Benj. R. Western, Contributor and Correspondent. Address, Office of ENGINEERING AND MINING JOURNAL. 
RICHARD P. ROTHWELL, C. E., M. E, 
ROSSITER W. RAYMOND, Ph. D., 


P. O. Box 4404, 


SCHOOL OF MINES, COLUMBIA COL- 
LECE. 

Facutty.—F. A. P. BARNARD, 8.T.D., LL.D., PRESIDENT, 
T. EGLESTON, Jr., E.M. Mineralogy and Metallurgy; F. L. 
VINTON, E.M., Civil and Mining Engineer; C. F. CHANDLER, 
Pu. D., Analytical and Applied Chemistry ; JOHN TORREY, 
M.D., LL.D., Botany ; C. A. JOY, Pu. D., General Chemistry ; 
W. G. PECK, LL.D., Mechanics ; J. H. VAN AMRINGE, A.M., 
Mathematics ; O. N. ROOD, A.M., Physics; J. S. NEWBERRY, 
M.D., LL.D., Geology and Paleontology. Regular courses in 
Civil and Mining Engineering; Metallurgy; Geology and Natu- 
ral History ; Analytical and Applied Chemistry. Special stu- 
dents received for any of the branches taught. Particular at- 
tention paid to Assaying. For further information and cata- 


logues, apply to 
DR. 0. F. CHANDLER, Dean of the Faculty. 


ENGINE AND PUMPS 
FOR SALE. 





A horizontal condensing engine, 32-inch cylinder, 9-foot 
Stroke ; with 5c-ton fly-wheel, 30 feet diameter. Run eight 
years, working three 22-inch pumps, six feet stroke (reduced 
from engine stroke) 100 feet colums ; is adapted to any kind 
of work, 

Also—With or without the engine: One Plunger and one 
Lifting-Pump, 22-inch ; 6 feet stroke ; with 2v0 feet of cast- 
iron column—each having all working parts of 1c-foot stroke 
if desired. 

The engine and pumps are in perfect order, first-class in 


every respect, and now offered for sale, being superseded by 
heavier work. i 


Address 
No, 23 Murray STREET, 


PATENTS, “*2res 


Solicitor of Patents, and Scientific Expert in Patent Cas es 


LEHIGH ZINC CO., 
Bethlehem, Peun’a. 





THOMAS D. STETSON, 


NEW YORK, SATURDAY, SEPTEMBER 18, :875. 


THE ENGINEERING AND MINING JOURNAL 


ls devoted to MINING, METALLURGY, GAS MAKING and ENGINEERING. 

It is the only paper officially authorized to publish the proceedings, transactions, and bulletins, of the American 
Institute of Mining Engineers, including all the valuable papers read before that influential society, 

Correspondence and general communications and books for review should be addressed to Mz. RorTHwELL. Business 




























































Prick 10 Cents PER Copy. 





THE PENNSYLVANIA RAILROAD 


IS THE GREAT 


TRUNK LINE AND MAIL ROUTE 


OF THE UNITED STATES. 


It traverses the most interesting portions of the North Amer- 
ican Continent, and unites by unbroken tracks all the princi- 
pal cities on the Atlantic Coast, on the Great Lakes, and in the 
Mississippi Valley. 

Through trains are run over its lines between New York, 
Philadelphia, Baltimore, and Washington, in the East ; and 
Buffalo, Rochester, Erie, Cleveland, Detroit, Chicago, St. Louis, 
Cincinnati, and Louisville, in the North, West and Southwest. 


THE PENNSYLVANIA RAILROAD 
Is the Best Constructed Railroad on the American 
Continent. 


Its main lines are laid with a Double Track of Steel Rails, 
secured on Oak Ties imbedded in broken-stone ballast, which 
renders them impervious to the action of frost or freshets, 
and prevents annoyance from dust. All bridges are of iron or 
stone, constructed on the best-known principles for safety and 
durability. 


THE PENNSYLVANIA RAILROAD 


RUNS THE MOST 
Perfect Rolling Stock in the World. 


Its engines‘are models of mechanical excellence, and its 
passenger cars are unequalled for comfort, elegance, and 
strength. Superior Hotels and Eating-Houses are provided at 
all essential points, which, ‘rom their excellence of manage- 
ment and reasonable charges, have become the model estab- 
lishments of their kind. 





t Editors. 


Tue Screntiric PuBLisHING CoMPANY. 


WILLIAM VENTZ, Secretary, 
27 Park Place, New York. 


MINING AGENCY. 
ADOLPH MEZGER, Mining Engineer, 
FREIBERG, SAXONY, 


Is willing in connection with the Mining Agency and Bureau 
which he conducts in that place, to accept the general or local 
agency for valuable American Mining and Metallurgical Ma- 
chines and inventions, for Germany, Austria or Russia. Pa- 
tents obtained in European States. Information furnished or 
supplies purchased and forwarded. Strangers visiting the 
mines and works of Freiberg advised and assisted. 

Reference : the Editor of the ENGINEERING AND MINING 
JOURNAL 








THE PENNSYLVANIA RAILROAD 


ENFORCES UPON ALL ITS EMPLOYES 


STRICT COURTESY and POLITENESS, 


In their intercourse with the public, and uses every effort to 
secure the comfort and contribute to the enjoyment of its pa- 
trons. 


BLOWING ENGINE 
FOR SALE. 


One horizontal Blowing Engine, with vertical blowing cylin- 


PAINE, ABLETT & TRIPP, 
360 Penn Avenue, Pittsburgh, Pa., 
MANUFACTURERS AND DEALERS 


OILS 


We make Oils especially adapted to the work of Coal Mines, 
Ironworks, etc. 





FIRST-CLASS MACHINIST AND ENGINEER, 
well acquainted with Pumping and Mining Machinery, 
wants a situation. 
Wages not so much an object as steady work. Address ; ' 
F. TH. ALBEXTS, 
48 Ontario street, Kingston, Ontario. 


ders. Steam cylinder, 25 in. diameter by 60 in. stroke ; two 


blowing cylinders, 72 in. diameter by 60 in. stroke. The en- 


gine is geared so that the steam piston makes two revolutions 


W. C. DUYCKINCK, 
IMPORTER, MANUFACTURER AND DEALER IN 
Railway, Machinists’ and Engineers’ 
Supplies. 


50 and 52 John Street, 
NEW YORK 





for one of the blowing cylinders. The engine was formerly 
used at the Durham Iron Works, Riegelsville, Pa., to blow an 
anthracite furnace 55 ft. high by 15 ft. bosh. The furnace 
having been rebuilt of much larger dimensions, the old en. 


gine will be sold at alow price, Address, 


COOPER, HEWITT & CO., 
NO. 17 BURLING SLIP, NEW YORK, 


HENRY A. RILEY, - 
ATTORNEY 


AND 


COUNSELLOR AT LAW. 
ax PARK ROW, NEW YORK, 


P. O. Box 41 


STEEL CASTINGS. 


Solid and Homogeneous. Guaranteed tensile strength, 25 
Tons to square inch. An invaluable substitute for expensive 
forgings, or for Cast Iron requiring great strength. Send for 
circular and price list to 


CHESTER STEEL CASTINGS CO., 
Evelina St., Philadelphia, Pa. 
ALUABLE VASAL AND BLOCK IRON AND 
Limestone Property for Sale. 308 Acres. Situated io 
Montour County, Pa. The Reading Roilroad runs through the 


tract. Will be sold low. Property partially developed. Ad- 
dress C.G. DAHLGREN, 37 Park Kow. 














Room 50. 
Collections promptly made in all parts of the United States, 
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BLAKE'S PATENT STEAM PUMPS. 
OVER 8,000 IN USE: 


Compact! Simple! Durable ! 
MINING PUMPS A SPECIALTY. 





| 


Sa Above cut illustrates our special Mining Pump with | 


patent removable cylinder. 

CEO. F. BLAKE MANUFACTURINC CO, | 
NEW YORK, 

BOSTON AND CHICAGO. 


Send for illustrated catalogue. 


Ceo) 


meee SAS Ae 


| PAT. AUG.2, 1870. ee AS ee 
AND OCT. 2i. 1873 


in Tarr 





Ty es aa AND DURABILITY TO A im 
ornGne tia Misa tase bs. Gte Ga Ae aS 
| AND IT IS ADAPTED TO ALL PURPOSES FOR WHICH 
ert 7-0 ee OL el OS) 


CH .CARR O°-+ 
sang oy POP maa ase 
43 CORTLANDT. ST. NEW YORK. 


—>CARRS POSITIVE CIRCULATING< - 


STEAM - 


eu ease _ RADIATOR> 


rad UDA ee 


| Water Meters, Oil Meters ; 
| and Gas Pipes, Valves, fittings, etc. 






HAND LEVER 





ADAPTED FOR EVERY POSSIBLE USE. 


Extensive Varieties for Specific Purposes. 


Awarded Highest Premium at every Exhibition.—Vienna 
Weltausstellung, Paris Exposition, American Institute, N. Y., 
Mechanics’ Association Fair, Boston, Maryland Institute Fair, 
Baltimore, &c., &c. 

Changeable gun metal, water cylinder lining put in al! our 
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pumps, without extra charge and without delay of a special | 


order. Send for circulars. 
‘THE NORWALK inON WORKS Co., 





HYDRAULIC WORKS. 
MANUFACTORY. 


BROOKLYN. N. Y. 


Steam Pumping Engines, Single and Duplex Worthington’s 
| Patent, for all purposes, such as Water Works Engines, Con- 
| densing or Non-condensing ; Air and Circulating Pumps, for 
| Marine Engines ; Blowing Engines ; Vacuum Pumps, Station- 
| ary and Portable Steam Fire Engines ; ; Boiler Feed Pumps, 


MINING PUMPS 


Water Pressure Engines. 


|W recking Pumps, 


Steam 
Iron and Brass Castings, 
HH. R. WORTHINGTON, 
239 Broadway, New York. 


CRANE BROS. 
MFG. CO., 


- PUMPS = 





Bitte Sant heey OUT Ga 
MADE WHICH HAS A POSITIVE CIRCULATION. 


> 


ay 
as AND Fae 
ARON st Cau WOR ye 
Sapp Li STEAM AND GAS set 
SEND FOR See eee PRICELISTS 





Chicago. 


Z. S, M U N D Y 

MAN JFACO’ OR* & OF HIS 

IMPROVED PATENT FRICTION HOISTING, 
PUMPING AND MINING ENGINES 
(FROM 5 TO 60 HORSE POWER), 

|Machinery of all Kinds, Steam Boilers, 
| No. 7 R.R. Avenue Newark N.J. 

SEND FOR CIRCULAR. 


Ete. 


South Norwalk, Conn. 


[SepTemBeR 18, 1875. 


— NIAGARA STEAM-PUMP WORKS, — 


MANUFACTORY, 23 ADAMS ST., BROOKLYN, N. Y. 


ESTABLISHED 1862. 


THESE PUMPS HAVE TAKEN 


FIRST PREMIUMS 


On Practical Tests at Various 


BEA BRIBITION BS. 
PATENTED IN THE UNITED STATES, ENGLAND, FRANCE AND BELGIUM. 
CHARLES B. HARDICK, Manufacturer, 

No. 23 Adams Street, Brooklyn, N. Y. 


KNOWLES 
| STEAM PUMP WORKS’. 
92 & 94 Liberty St.| Sas 


MINING PUMPS 


FOR HEAVY LIFTS AND BAD Le 
EN palit 


“5TON, 
pr de Oe 


he ae 


Lie 





| STs ITD THEO eT: eTTSy | 


ED yj 
PCG aber Came a Lanett 


WITHOUT" SHOCK 4 


OR JAR =. 
rte caes PIPES : 
eae GRR kt) 


| 


| 


Ht 


CARTER, ALLEN & CO., 


TAMAQUA IRON WORKS, 
TAMAQUA, PENN., 
BUILDERS OF FURNACES, ROLLING MILLS, 


AND 


Mining Machinery, 
MACHINERY FOR COAL AND ORE WASHING, 


WINDING ENGINES OF THE MOST IMPROVED 
TYPE, for Shafis, Slopes, Planes, &c., 

Allen & Barton’s Patent Duplex Steam Pumps, 
Sheaves for Wire Rope Transmission, 
Cornish Pumps of the Largest Capacity. 
BOILERS OF ALL KINDS, 

Plans and Estimates for all kinds of Machinery f-r- 
nished. 
GOOD WORK AND REASONABLE PRICES. 


SHAPLEY STEAM ENGINE. 


BEST AND CHEAPEST, SIMPLE. COMPACT DURALLE, 
ECONOMICAL, 


SEND FoR DEscRrPriIvE CrecuLax. 
WILDE & CO., SOLE AGENTS, 
2o Cortland Street, New York. 
Agents for Clarh’s Multiple Pressure Blower, 
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Jaw Crushers. 
Steel Crushing Rolls, 


STEPHEN R. KROM, 





PLANS FURNISHED 


aii MECHANICAL EHENGINEERR. = 
Elevators. MANUFACTURER OF MACHINERY FOR Ore Dressing Works. 


Hangers and Shafting. 
Pulleys and Belting. 
Laboratory Crushers. 
Laboratory Concentrators, 


CRUSHING, SCREENING, AND CONCENTRATION OF ORES, 


For Pamphlets and information, address: S. R. KROM, 206 Eldridge St.,. New York. 








NEED SUPPLIED. 


“A simple, safe, durable, and 
economical motor of small size,”’ 
was the need. 


The Baxter Steam Engine, 


From two to ten Horse Power, 
made by 


COL1T’S ARMS COMPANY, 


by special tools and machines, 8° 
that all parts can be exactly dupli- 
cated, js the supply. 

Over 1,0co0 are now in daily 
use, 2nd the demand is increasing. 
Persons of ordinary intelligence 
can set them up and run them. 
They are the most economical en- 
gines ever invented. One common 
scuttle of coal will yield one Horse 
Power per day of ten hours, other 
fuel in proportion. Fully Guaran- 
teed. 

- For circulars, with price list and 
testimonials, address 


WM. D. RUSSELL, 
Office of the BAXTER STEAM-ENGINE CO., 


18 Park Place, New York. 





Engine ready for use. 





WILLIAM TAYLOR & SONS, 


COLUMBIA IRON WORKS, 


25 to 39 Adams Street, Brookivn, N. Y., 
MANUFACTURERS OF 


Improved Steam Engines 
Hydraulic Presses. 


Also, Hydrostatic Oil Presses for Cotton and Linseed Oil, 
and other purposes. Steamboat Engines. Hoisting, Mining, 
and Wrecking Machinery. Brass and Iron Castings of every 
desci.ption. 


The Root Safety Boiler, 


OVER 1,200 IN USE. 


The distinctive claims presented by this Boiler are Safety 
from Destructive Explosion, utmost Durability, highest 
Economy, and greatest facility for Enlarging, Cleaning and 
Repairing. 

sap For Illustrated Catalogue, address 


Abendroth & Root Manufacturing Company 
GREENPOINT, BROOKLYN, N. Y. 

¢ *Pulsometer Iron Works, 

Cor. Hupson and Suszex Sts., JERSEY CITy, 


N. J., and No. 20 ‘ ORTLANDT STREET, 
New York. 
















The simplest, most durable and 
effective Steam Pump nowin use. Will 
pump gritty or muddy water without 
wear or injury toits parts. It cannot 
get out of order. 

BRANCH DEPOT: 
104 Sudbury street, Boston. 
1327 Market street, Phiiadelphia. 
59 Wells street, Chicago. 
South Western Exposition, New Orleans. 
811 and 813 North Second street, St. Louis. 
JOSEPH WALKER, Proprietor. 
J. A. GROSVENOR Agent. 





listing 


Machinery 
Mfd. by 


CRANE BROS. 
MFG. CO., 


Chicago. 


HILLARD & HOLLAND, 


MANUFACTURERS OF 


Glass Oilers and Self-Lubricators, Water- 


Gauges, Fittings for Steam, Water and 
Gas, Heating Apparatus, Plain and 


Galvanized Wrought Iron Pipe. 
BRASS FOUNDRY : 


ax 62 and 64 Cold iStroet, ‘New York: / 


JOHN ROBERTSON & CO., | 


TUBAL CAIN IRON WORKS, 
Manufacturers of 


LEAD PIPE MACHINERY. 


Hydraulic Presses for all Purposes a Specialty. 
127, 129 and 131 Water St., Brooklyn, N. Y. 


‘echnery withot Labrcaat| 


METALINE. 








MACHINERY METALINED AND METAL- 
INE FURNISHED TO MACHINE 
BUILDERS: 





Runs with little or no 
No dirt or danger from fire. 


| No oil or attention required. 





| wear, No damage to 


'goods in process of manufacture. Years in use by 





\best concerns who are refitting old and ordering new 
\machinery to be metalined. 


[AMERICAN METALINE COMPANY, 


61 Warren Street, 
New York. 











HARTFORD 
STEAM BOILER 


Inspection & Insurance 


COMPANY. 


W. B. FRANKLIN, V. Pres’'t. J. M. ALLEN, Pres’, 
J, B, PIERCE, Sec’y, 


IMPROVED PORTABLE > 
Pipe and Bolt Threader and Cutter. 


Cuts off and threads trom 
xin. to 3in. pipe and bars, 
also Taps, Nuts and (ENTERS, 
work ready for Lathe. One 
man can thread 3in. Pipe with 
ease with the Dies furnished 
with the machine. No work 
spoiled by splitting. Requires 
no skilled labor. A boy can 
run it. All parts inter- 
changeable. 

For Sale by 

Redfield, Bowen & Walworth 
(o., Chicago, Ill.; McHenry & 
Co., Cincinnati, Ohio; Bull & 
Co., Indianapolis, Ind.; Love- 
grove & Co., Philadelphia, Pa.; } 
Reuter & Mallory, Baltimore, 
Md. ; Newell & Fowler, Boston, Mass.; Rahm & Hunter 
Richmond, Va.; and Joshua Hendy, San Francisco, Cal. 


Send for Circular. Address, 
Empire Manufacturing Company, 


No. 48 Gop Sr., NEW YORK. 
BARR’S ELLIPTIC 
So i, Ae 












St (Patented De- 
eam ="*Trap 
a 


For draining the water of condensation from Steam Pipes 
without loss of Steam. 
Send for a circular. 
RICHARDS & PIKE, 
Engineers and General Machinists, 


Agents wanted, 205 Ledger Place, Philadelphia. 


+ Trenton, 








B,. F. STURTEVANT’S 
PATENT IMPROVED 


PRESSURE BLOWER, 


FOR CUPOLA FURNACES AND FORGES, 


Also manufacturer of the Sturtevant Patent ImprovedjFan 
Blower and Exhaust Fan. Send for illustrated catalogue, 
B. F. STURTEVANT, 72 Sudbury street, Boston, Mass, 





THE 


BURLEIGH ROCK DRILL 


COMPANY, 
FITCHBURG, MASS. 


Continue to manufacture the only reliable and economical 
Rock Drill yetinvented. Send for our pamphlets giving certi- 
ficates of use in all parts of the United States and Europe. 

We give below an extract from the affidavit of WALTER SHAN- 
Ly, Contractor at Hoosac Tunnel, used in our suit now}pend- 
ing against the Ingersoll Drill for infringement : 

‘« The cost of repairs of the Burleigh Drill is, in my opinion, 
reasonable, the simplicity of the construction of the machine 
tending to keep down the cost of repairs and renewals. I have 
had a machine work for three months without needing repairs, 
and in that time it drilled the same as a hole a mile long and 
of two inches diameter.” 

We can multiply evidence as to the efficiency and economy 
of this machine over all others ; the insignificant cost of re- 
pairs being its particular advantage. 


New York Office, 115 Liberty street. 





Address, JOHN A. ROEBLING’S)SONS, Manufacturers, 
N. J., or 117 Liberty street, New York. 
N.B.—Wheels and Rope for conveying power long distances 


Send for Pamphlet and Circular. 
H. A. ROCERS, 


Importer and Dealer in 


Railway and Machinists’ Supplies, 


Wo. 19 John street New York. 
AGENT FOR 


Sturtevant’s Blowers, Judson’s and 
Pickering’s Governors, A. G. Coe’s 
Boiler F. mA neue Dale 

er Felting, ps, . 
Bend for Prices. ounenaliy. 


j Passenger and Freight 


HKLEV A'TORS 


For Hotels, Stores, Factories, etc. A SPE 
CIAL HOIST for Blast Furnaces. 
Address, 
OTIS BROTHERS & Co., 


348 Broadway, New York. 
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‘GIFFARD'S INJECTOR” BOTLER FREDER—Sellers’ New Improvements.| TRI-NITRO-GLYCERIN, 





. THE Most PoWERFUL EXPLOSIVE KNOWN. 
New Patterns, Simple, Effective. ee 

No. 2. No. 3. No. 4. No. 5. No. 6, No. 7. No. 8 No. 10. M ica Blasti ng Powder, 
10 H. P. 25 H. P. 45 H. P. 70 H. P. 100 H. P. 140 H. P. 190 H. P. 275 H. P. 

$13. $25. $35. $45 $55. $65. $75. $95. The New Explosive, whose safety, power and economy may be 

WM SELLERS & co. Philadelphia estimated from the subjoined letter. 
. 3 , 
Send for circular giving particulars. Socsss Tenens, Commnese. 
5 DEAR Sir : i NortH Apams, Mass., Aug. 20, 1874. 
New York Office, 93 Liberty Street. Within the last six months we have used some 30,000 Ibs. of 





pe re a 2 iid — your ‘* Mica Powder,’ and with the exception of the ‘“ Tri-Ni- 
7 eee . nar ec ee =a 7 i ” me = i | tro-Glycerin”’ itself have had no better explosive in our works 
4 here. It is light to carry, safe (as far as that term can be ape 
f 0 ora, 0 rll S nin ene 0 ora 0 PTT! ory | plied to any explosive) to handle, ‘‘nimble’’ to explode and 
’ ’ thorough in combustion—a very essential quality in all prepa- 

The following Properties are now in the hands of the Agency for Sale, to which additions are made daily : | Ttions of Nitro-Glycerin. - 
eee ol Les Sees eee Le eee : 3 3 pa ene E Where pure Nitro-Glycerin is not wanted we do not ask any 


















































r a / r AG SAYS oo | PR TC 5 | better substitute than Mica Powder. 
NAME. LOCALITY. ASSAYS. | PRICE. | Yours Truly, W. SHANLY. 
see slams eames ——— — —— — ee a ee ae ee Gro. M. Mowgray, Esq., North Adams. 
Sriver WING, covering a group of 10 $130 to $2,800 | $1,000,000 
MEE Cos ebeu cae ee nse sou saber eetane Eureka District, San Juan.......... Silver per ton. Mowbray’s “Powder Keg” Battery ; for simultaneously 
La Santa Li s .|Gr sland District, Boulder Co. . .|$300 to $2,000 200,000 | firing a series of mines or drilled holes. 
La Santa La Sarat, a group of 6 lodes .|Grand Island Distric a $3 Silver Gutta Percha insulated leading wire for electric blasting 
; - Electric Fuses for submarine blasting. 
‘* FouRTH OF JULY ....... [<cuusasaer gl o oe : es oe 65 feet wide. 100,000} flectric Fuses for rock blasting. . 
PEA tes ccnbsess cose aeane ..--.|Sunshine, Gold Hill District........ $625 to $5,000 100,000} Gutta Percha and Cotton covered Electric Wire. 
Gold. Tape Fuse Exploders for Contractors’ use, etc., etc.. etc. 
GERTRUDE AND LEGAL TENDER........|Mount Lincoln,.............. as $300 to $3,000 25,000] All the above materials are manufactured by the undersign- P 
Silver. ed, guaranteed to perform as represented, being the result of ; 
Granp View TunneEt AND Miix Srre.. .|Sunshine ; 25,000 | Sim: x an Gem a mat the Btat ~iiaeaencimaiaaaes 
FRAN E NN v aL Fe ee eth SNIME. 2... ceceseeee Cee ercerscesioccccere+cesees 25; submarine works throughout the States. 
NorTHERN LIGHT....... iebbeseneen eee SAORETE PRIMO vscccessece asics u 00% $25 to $1,500 10,000 x : 
Silver. CEO. M. MOWBRAY, 
THEIRS .....2.0- ecercevcccs seecereeee -_—_e District, Park Co.... ....| $150 to $272 20,000 | Hoosac Tunnel Tri-Nitro-Glycerin and Gutta Percha Works, 
po Ig per NortH Apams, Mass, 
cent. copper. 
HARRINGTON Mount Lincoln $40 to aioe 10,000| A. W. DESPARD. Acent, 22 Cedar street, New York. 
i Newesesessese er eeeesee eeeee eee eet wees ee ener aees © “Ss > _ a 
Gold and Silver. ’ ” 
OCA. in. coeebin end cbunesKe = S* ceaeeesbenes saeseere $36 to $250 12,000 OLIVER S POWDER. 
Gold and Silver. 
KANBAS....cccccccec sccccccvvcccccees <x S6 eee eee cccceeccerenes ak ites 10,000 The Powder recommends teelf ter its 
(The above three grouped.)  —s_ || ...... 2. es ERASE AMEE OE ESSA SSSR ASREKERh SEN eae 32,000 SUPERIOR STRENGTH 
Oe ee ee ee Mount Bross..... Kev beks Abe spe webe @50 11,000 
j Silver. i 
Puenrx, 4 Interest.......... . .+ o»e-fGrand Island District.......... bee | $50 to $200 12,.00/PREEDOM FROM SM OKE 
(The $12,000 to be spent in developing. ) Gold and Silver. 
Sa ee ee ee et ee Se ee er a Direct orders to 
And a number of other desirable properties running from $10,000 down. 
SEND FOR PARTICULARS. ° ADDRESS : PAUL A. OLIVER, 
EDWARD COPLEY, MANAGER, WILKES-BARRE, PA. 


sade =e . ___Golorado Springs. 


























struments, 33 N. Seventh St., Philadelphia. qn0e MAR, 


Without decreasing size of any part of our “ En- 
cineers’ Transit" we have reduced the weight one- 
half. An ordinary Transit Telescope magnities from 





10 to 12 diameters, our new Transit Telescope (length 
104g inches, shows objects erect and mot inverted) 
magnifies 28 diameters aud will read time on a watch- 


. 'S BEST” IRON 
. 
squ 6 ” ; ters and will awate 

dial at 983 feet. For description of our new Mining 

e e e Transit (weight 5'4 Ibs.) and Plummet Lamp, see Van 

Transit (Dec. 1871]: ‘‘ It exhibits several novelties 

ac COD | opinion the deviations which they have made from the 

v V HTMOR oe | common styles of Fransit are decided improvements.” 


| Nostrand’s Engineering Mugazine, June, 1873. 
A FULL ASSORIMENI OF THESE SUPERIOR BRANDS OF AMERICAN IRON, IN LOTS TO SUIT, Rixtract from report of Committer of be. aa ap- 
of construction which, in the opinion of the commit- 
c wy 
Joux C. Traut visa, Chairman. June art? 
368, 365 and 367 Greenwich Street, New York. 


pointed by Franklin Inst. toexam ne H. & B.’s new 
FOR SALE BY 
tee, render it superior tc those now in use, and in its 
Mescrip ive and Wustrated Pri » List sent Post-paid, on Application. 


= - BLASTING POWDER. 
_ 
os LAFLIN & RAND 
=a 
= 
= Ea |POWDER COMPANY, 
= = 21 PARK ROW, NEW YORK. 
E a | 
ro} = P. 0. Box, 2308. 
= : cto s ee . v= a = = =n Ha sie wa = = = Mills in several different States of the Union. 
— Sonn ge ea Sot, 3 Aa oan Manufacturers of the best Blasting Powder, and also of the 
EXPOSITION — 
FIRST GRAND . ORANGE SPORTING POWDER, 
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The Largest Mine Pumps in the Coal Regions. 

Tue Vulcan Ironworks of Wilkes-Barre, Pa., which stands among the best 
machine shops in this country, is now completing, for the Susquehanna Coal 
Co., a direct-acting ‘‘ bull” pump, (sometimes called a ‘‘ Cornish” pump) which, , 
for dimensions and excellence of workmanship, is well worthy of note. This 
gigantic engine has a vertical steam cylinder 65 inches diameter and ten-foot 
stroke, which works two plungers each 24 inches diameter and ten-foot stroke ; 
these force the water to a total height of 550 feet, each pump lifting it 275 feet, 
Without full specifications it would be impossible to form an idea of the 
amount of work on such an engine, but some appreciation may be formed from 
the fact that this machine will cost in the vicinity of $20,000, and was contracted 
for under very close competition. 

Some months ago, the Dickson Manufacturing Co., of Wilkes-Barre, built for 
the Audenried shaft of the Lehigh and Wilkes-Barre Coal Co. a direct-acting 
pump, of which the steam cylinder was 70 inches diameter, ten-foot stroke, and | 
the lower plunger 20 inches diameter, lifting 377 feet ; the upper pump 22 | 
inches diameter, ten-foot stroke, working a lift of 484 feet, making a total | 
height of 871 feet. The Marom Shaft, Scranton, has a pump 50 inches diameter 
by ten-foot stroke, with a plunger 24 inches diameter. The Pyne Shaft of the 
D. L. & W. R.R. Co., the D. & H. Canal Co.’s Plymouth shaft, and the L. & W, 
Coal Co,’s No. 12 shaft, have each pumps 50 inches diameter, ten-foot stroke, 
with plungers of 22 to 24 inches diameter. 

Engines of these large dimensions are now common in the coal regions, and | 
are finished in a manner which reflects the greatest credit on the manufac- | 
turers, and shows the enormous progress that has been made in the construc- 
tion of mining machinery within the past ten years. 


Coke Combination in the Connelsville Region. 

Tue coke trade of Southwestern Pennsylvania has suffered greatly from the 
prostration of the iron trade Many of the ovens had to stop, prices having | 
receded to a point below even the remarkably small cost of making coke in that | 
favored region. Close competition and low prices have, it appears, produced | 
the same effect there as here, for we find in the Uniontown (Pa.) Standard that 
the coke operators have had a meeting, and formed a ‘‘Combination ” to regulate | 
prices. At the meeting 2,449 ovens, or more than two-thirds of all in the Con- 
nelsville region, were represented, and the following plan was proposed and | 
favorably received by all: 


“Tt is proposed to organize a Board of Control, composed of manufacturers 
and shippers. The shippers must be manufacturers, but the manufacturer who | 
has less than 100 ovens cannot be a shipper, unless he combines with some 
other producer to make up the requisite number of ovens that will enable him 
to become one. All orders coming through shippers will be divided pro rata 
amongst the producers, and they will receive for the selling of the same a fair 
commission, fixed by the Board of Control. The prices in Pittsburgh and at 
works will be co ntrolled, also, by this Board. They bind themselves not to sell 
to any one buta shipper, unless it be direct to the consumer, and then they 


must be governed by the prices fixed by the Board. Of course, it is to the in- | 


terest of the shipper to keep the price up, for he is a producer, and it would be 
suicidal for him or them to cut the price. A committee was appointed to get 
signers, a great many of those present having already put their names to the 
contract. It is a pity that this Board couldn’t have been thoroughly organized 


before parties entered into contracts to supply coke for a year at something like | 


2% cents per bushel: for the price of coke is bound, under the present arrange- 
ment, to be firmer. Co-operation is the only chance for the coke producer, and 
— a better opportunity offer for the success of the trade than the present 
plan.’ 

It is evident that there is no place in this arrangement for the ‘‘middleman,” 
and, indeed, it is probably the best and wisest arrangement that can now be 
made; for it brings the producer and consumer together, and thereby lessens 
cost. Every plan that tends to reduce the cost of supplying the raw material to 
the consumer works to the general advantage, and the tendency of modern in_ 
dustry is toward co-operation among producers, with the view of reducing cost 
of production. A mere trade combination to keep up prices, while it may have 
advantages in steadying and regulating supplies, as has been the case with the 
Anthracite Combination, is yet, in general, a poliey fraught with danger to the 
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public. In the particular case of the coke manufacturers there is little chance 
of any injurious combination, for there will always be sufficient competition 
from those outside of the Combination to prevent an undue increase in price ; 
while, on the other hand, it may enable the producers of the Connelsville 
region, by cutting off some unnecessary expenses, to bring back prosperity to 
an industry that has been unprofitable of late. 


Protection in Canada. : 

As a rule, Canadians, like Englishmen, are ardent believers in the free trade 
doctrines, and if we were to take as argument the immense progress that Can- 
ada has made in the past ten years, (unblest as it has been by either a high 
protective tariff or that other source of universal prosperity, an irredeemable 
paper currency,) we might be inclined to think there were twe sides to these 








tariff and financial questions, and that, perhaps, our neighbors are as near right 
/ as we. 


During the past three years, while business in this country has been thor- 
oughly prostrated, Canada has almost escaped the effects of our panic ; this 
immunity could not be expected to continue long while every other country, 


-in Europe or America, was suffering that prostration of business with which 


we have become so familiar. And now that ‘bad times” have come on our 


| Northern cousins, they have gone to work to strike a trade balance, and begin 


to think that while their coal mines are standing idle for lack of orders, as they 
say, because we lock their coal out of our markets by a duty of seventy-five 
cents gold per ton, it is scarcely fair we should be allowed to send them our 
coal free of duty. The coal operators of Nova Scotia are therefore petitioning 
their government to impose a duty on coal, iron, &c., imported into Canada 
from this country, and the few Canadian iron masters and the larger number 
of owners and speculators in iron mines, are joining in the demand. Now, 
since we advocate the great advantages of protection to every country, we can- 
not well object if the Canadian Government should impose a heavy duty on 
the importation of our coal into that country ; but at the same time we cannot 


' close our eyes to the fact that such a course would be greatly to our disadvan- 


tage, and would much reduce our exports to our best customers. It would 
doubtless have for immediate effect to greatly strengthen the reciprocity party 
here, for should our best foreign market be closed to us, except on these terms, 
we might find ‘‘reciprocity ” would pay. 


Extra Large Lap-Welded Tubes and Enameled Water Pipes. 

At a recent visit to the works of the National Tube Works Company at Mc- 
Keesport, Pa., we witnessed the operation of making lap-welded tubes of such a 
size and quality as to call for notice. The Company makes these seamless tubes 
And as every length is tested 
by hydraulic pressure before leaving the works, their strength and quality is 
fully guaranteed. They have been found admirably adapted to carrying water 
for the hydraulic mines of California, Nevada, and other Western States, and 
for waterworks which do not require larger mains than 14 inches. The Com- 
pany has just completed an order for the Virginia City and Gold Hill Water 


| Company, of Nevada, ofseven miles of 10-inch pipe, the most extensive order 


for a large size that, we believe, has ever been given in this country. 
These seamless pipes, even without coating, are more durable and are also, 
less expensive than the riveted pipes; but the company applies a pa- 
tent enamel to them that, it is claimed, makes them almost indestructi- 
ble, and, indeed, the company is willing to guarantee their durability for 
any length of time. The appended reports by Dr. 8S. Dana Hayes, Massachu- 
sets State Assayer and Chemist, and Prof. Orro Wortu, of Pittsburgh, Pa., fully 
establish the claims of this pipe to durability. We commend it not only to 
our gas and water companies, but also to our mine owners and others who have 


| to use or convey impure water, such, for example, as in many anthracite mines. 
| These large pipes would make excellent screen shafts for our coal breakers, and 


the enamel would doubtless be of great advantage for coating the exposed iron 
work about the mines. 

In bringing the matter to the consideration of ‘‘those whom it may con- 
cern,” we believe we are doing consumers as well as manufacturers a service. 


REPORTS. 


‘“‘T have recently made a series of tests of your enameled pipe, for the purpose of 
ascertaining its value as a service pipe for conveying water and other fluids, and now 
submit the following brief report of the results obtained :— 

“Portions of the enamel covering itself were first removed from several pieces 
and submitted to chemical analysis, to determine the presence of deleterious sub- 
stances ; but the results of these analyses are entirely negative, as there is nothing 
of this kind present. The pipe is made of wrought iron, covered, inside and out- 
side, with an elastic, enamel-like material that does not contain any unwholesome or 
objectionable ingredients. 

“Its durability was then tested, by exposing different pieces of the pipe to the 
solvent aetion of hard, soft, and sea waters, alcohol, and other fluids, for many days, 
and finally those fluids were boiled in the pipe for severai hours in each case—the 
object of this boiling being to obtain, as nearly as possible, in a ey short 
time, the effect produced in the pipe by long-continued usage. These tests have“ 
been very complete, and I am —_= es at the durability and power of resist- 
ance of the enamel covering determined in this way. It has not failed in any trial 
with natural waters in my Jaboratory, and it has withstood the action of boiling cor- 
rosive fluids for a longer time than specimens of other water pipes now in common 
use. 

‘“*T commenced this investigation with some doubts about _ enameled pipe, but 
the severe tests which I have employed _— that it is perfectly harmless and pos— 

|gesses great durability, these being the properties of most importance in water 
| pipe. 8. Dana Haves, 
State Assayer and Chemist, Massachusetts.” 


“‘T have made a complete series of tests in order to ascertain the quality of your 
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patent enameled pipe, and found that the enamel. covering perfectly both the inside 
and the outside of the wrought iron pipe, is not in the least affected by the action of 
alkalies, acids, salts of any composition, alcohol—in fact, any liquids which in prac- 
tice are apt to be conveyed through the pipe. ‘he enamel itself contains no dele- 
terious substance whatever, and even if it did it would not make any difference, as 
not a trace of it will become soluble. Pipe so enamel-d is specially adapted for 
water and gas. O. WourTu. 





Nelson’s Self-Contained Cuibal Ventilator for Mines. 

Te Guibal fan is unquestionably one of the most convenient and effective 
ventilators that have yet been introduced for mine use, and its use is becoming 
quite general at our anthracite mines. We illustrate herewith a very com- 
pact arrangement for fans of moderate size ; the design is an English one, by 
James Netson, Of Sunderland. As will beseen, the chimney is horizontal instead 
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of vertical, and forms the bed-plate for fan and engine. As the engine drives 
through gearing it does not require to run fast. The whole machine is self- 
contained and needs no expensive foundations, either for fan or engine, and it 
is evident it could be applied to direct-acting as well as to geared engines. 
With small fans the casing is of cast-iron, as shown in the illustration. 
Obituary. 
PROF. SAMUEL D. TILLMAN. 

Pror. Toiman, who was born in 1803 and died Sept. 4th, 1875, was a native 
of Utica, Oneida Co., N.Y. He graduated at Union College, and subsequently 
studied law at Canandagua; but about twenty years ago he came to New York 
and devoted himself to scientific and literary pursuits. Prof. Turuman was a 
prominent member of the American Association for the Advancement of Science. 
Soon after he came to New York, he became a member of the American Insti- 
tute, was created a Professor of Science and Mechanics, and was subsequently 
elected Corresponding Secretary of the American Institute ; he also acted as edi- 
tor of the annual transactions of the Institute, published by the State, and was 
chairman of the Polytechnic Club, a position he held at the time of his death. But 
few men were more thoroughly informed in every department of science, in- 
vention and practical mechanical and general knowledge, and he left his mark 
on his time by the originality and ingenuity of his views on music and chemis- 
try, on which subjects he published several monographs. 





**What is Steel ?”’ 
Written for the ENGINEERING AND MininG JougNaL, by H. M. Hows, M. E. 
CONCLUDED FROM PAGE 259. 


Acain, as the burden of the confusion would rest on this generation in 
establishing the change, and but little on posterity, and as thus the change 
would be mainly for the benefit of postenty, we should weigh carefully the 
actual benetit posterity is likely to get by it. 1t certainly seems now as if the 
days of welded iron were numbered. Such great advances have been lately 
made in improving and cheapening the manufacture of homogeneous or cast 
wrought-iron and steel, and the attention of so many brilliant, intelligent, and 
experienced metallurgists is turned in this direction, that it seems probabie 
that the uses of this iron will be continually increasing at the expense of those 
of welded iron, and that many generations will not pass away before welded 
iron is a thing of the past. Fusion improves iron very much for all, or almost 
all, purposes. The rapid increase of its use is only limited by the cost of pro- 
ducing it. The great success of Buarr’s and SreMENs’ processes, of the Terre- 
Noire practice, and of Pernor’s furnace, make it almost certain that cast ingots 
will soon be made as cheap as, and probably cheaper than, welded iron, if, in- 
deed, they are not now. 

If, then, welded iron is to be driven out of the market, or is to have only a 
limited field, the importance of distinguishing it concisely from iron which has 
been melted will be lessened. ‘The importance of a short way of expressing a 
distinction depends greatly upon how trequently the distinction is to be ex- 
pressed, lf,on the one hand, welded iron is to be used for so few purposes, 


that, if iron were spoken of, it would be proper to infer that iron which had 
been cast was meant, unless the contrary was specified ; and if, on the other 
hand, carburized and uncarburized iron are both to be very frequently used 
(as must necessarily always be the case, because there are so very many uses 
to which each one is put where it cannot be replaced by the other), then the re- 
lative importance of expressing concisely the distinction between welded 
iron and that which has been cast will be much less than it now is. 

Probably with a view to lessening this confusion, it has been proposed to 
consider either the possession of the qualities conferred by fusion, or of those 
conferred by carbon, as sufficient to constitute steel; that is, to include all 
that was formerly called steel and all malleable iron which has been fused, 
much of which has not heretofore been classed as steel. This hybrid definition 
might possibly occesion less confusion than the one we have been considering, 
but in other respects it would be as bad, or worse. It would be quite as un- 
necessary, as there are a dozen ways of expressing homogeneousness as clearly 
and concisely as by the proposed pirating of the word steel. It would be 
classing under one head two entirely distinct classes of iron, of radically differ- 
ent, and of often opposite, uses and properties. In buying a steel rail, one 
might receive either a puddled laminated, carburized rail, that would split open 
at the welds, or a very soft uncarburized cast rail, which would flatten out of 
shape and quickly wear out. We would get neither the advantage of the old 
nor of the new classification ; for, while under the old classification steel would 
clearly mean iron which could be hardened, and which was hard, strong, and 
resilient ; and while, under the new definition, it would clearly mean iron 
which had been fused, under this hybrid definition it might be understood to 
mean either carburized or carbonless, welded or homogeneous iron. It would 
convey no definite information. Its meaning would be so very vague that it 
would be necessary to add to it always some word to indicate to which of the 
two very dissimilar classes of steel it referred. 


The disadvantage of this vagueness has been keenly felt. A great deal of 
Bessemer wrought iron, very low in carbon, has been offered for sale as steel. 
Seekers of carburized iron have bought this, mixed indiscriminately with car- 
burized iron, recognizing only the old meaning of steel, and found it weak, 
soft, incapable of hardening, and unfit for the purposes to which they put steel. 
From the rcpeated occurrence of this, and the uncertainty as to what sort of 
stuff you are going to get when you order Bessemer steel, people have come to 
think falsely that uniformity is unattainable in the Bessemer process, and to 
specify in ordering steel that it shall not be Bessemer steel ; and that, too, in 
cases where properly carburized Bessemer steel would be perfectly appropriate. 

Again, it is often asserted that it would be possible to discriminate more easily 
and more sharply between steel and wrought iron under the new classification 
than under the old one. Were it true, as I do not think it is, I do not see its 
importance. Classifications are based on important differences between the 
classes they separate, and not on the facility of distinguishing those classes 
sharply. Many of our most important classifications, such as those of matter 
into organic and inorganic ; of organic matter into animal and vegetable ; of 
animals into vertebrate and invertebrate; of men into honest and dishonest, 
friendly and inimical, good and bad; and of phenomena into chemical and 
physical, while they are based upon most important and radical differences, do 
not divide sharply the classes they form. In all these cases there are interme- 
diate positions, near the line between the classes, where it is difficult to decide 
to which of them any particular object belongs. - Yet who would think of ob- 
jecting to the division ot matter into solid, liquid and gaseous, on the ground 
that it was impossible to discriminate sharply between viscid liquids and 
solids, and between vapors and true gases? Who would propose to abandon 
this classification and apply the three names to some other classification, ad- 
mitting of sharper lines of demarcation, but based on radically different 
grounds? The tact of matter being thus divided would be unaffected. You 
may take away the names of the classes, but you cannot destroy the classes 
themselves : you can merely make it inconvenient to express them. 

But I believe that it is much easier to distinguish between steel and wrought 
iron under the old classification than under the one proposed. Any blacksmith, 
any machinist and mechanic of intelligence can tell readily whether iron will 
harden or not. But only an expert can decide whether iron has been cast or 
not, and in very many cases it is almost impossible to decide the question, 
even by costly experiments. If we adopt for convenience some arbitrary stan- 
dard for discrimination, such as some fixed modulus of resilience, we shall 
thereby be able to discriminate sharply between steel and wrought iron in all 
possible cases, if we preserve the old classification. But, should we adopt the 
new, I see no possibility of such certain and sharp discrimination should the 
history of the iron in dispute be unknown, as must often occur. 

Again, it is no doubt desirable to be able to discriminate briefly between 
homogeneous and heterogeneous iron, but it really seems entirely unnecessary 
to divert from its established meaning a word which has always been used to 
denote the presence of most important qualities, in no way connected with 
homogeneousness, in order to accomplish this end. There are many other 
ways in which the fact of having been fused can be expressed entirely appro- 
priately, without causing any of the confusion which would follow the confis- 
cation of the word steel for this purpose, without impairing the usefulness or 
efficiency of the word as heretofore employed, and, finally, as concisely and 
much more clearly and explicitly than it would be by the word steel. For in- 
stance, preserving the old meaning of steel, we can express the general classes 
of iron by the terms: 1. ‘‘ Cust steel.” 2. ‘Welded steel.” 3. ‘* Homogene- 
ous wrought iron,” or ‘‘ Homogeneous iron,” and 4. ‘‘ Welded wrought iron,” 
or ‘‘ Welded iron.” More explicitly we can say, ‘‘Puddled steel,” ‘* Puddled 
iron,” ‘‘ Blistered steel,” ‘* Bessemer steel,” ‘‘ Bessemer wrought iron, or iron,” 
‘*Open-hearth steel,” and ‘‘iron,” or ‘‘ wrought iron,” or ‘‘ homogeneous iron,” 
** Uchatius steel” and ‘‘ iron,” or ‘‘ wrought iron,” ‘‘ Crucible steel,” and ‘Cru- 
cible homogeneous iron,” or ‘‘Crucible iron,” etc., and these indicate clearly 
and concisely whether the metal has been fused or not; whether it has the pro- 
perties given by carbon or not, and, moreover, the process by which it has 
been made (a very important guide to its qualities). 

If it were impossible to express the distinction between homogeneous and 
heterogeneous iron concisely and clearly in any other way than by the word 
steel, the question would arise ‘‘Is this distinction more important and useful 
than the distinction between carburized and uncarburized iron, which steel has 
always expressed? Is it of more importance to the millions of users, buyers, 
and sellers of iron to know whether a lot or kind of iron in question has the 
properties conferred by fusion than whether it has those conferred by carbon? 
Is it so much more important to indicate the presence or absence of the former 
set of qualities as to warrant usin appropriating for that purpose a word which, 
with its analogues, has been connected with such an entirely different set of 
qualities for three or four thousand years, so clearly, so intimately, and so uni- 
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versally as actually to have become synonimous with them?” To answer this, 
let us see which set of qualities affects its utility most. : 
Of the effect of casting on the mechanical properties of iron we know little. 


It alone perfectly removes scoria, and permits perfect continuity of contact 


among the particles of the metal. Although by great care in manufacture the 


amount of slag present can be made almost inconsiderable, in some cases, with- | 
out actual melting, yet it can never be entirely removed. No matter how small 


a part of the surfaces of two adjoining particles may be separated by a thin lay- 


er of slag, (be it never so thin,) they cannot cling to each other with quite as | 


great tenacity as if that slag were entirely absent. 

In some cases freedom from welds is of the very firstimportance. This is es- 
pecially the case where the finished article is of large cross section, as it is then 
impossible to expel the slag thoroughly from the welds, because the reduction 
of the size of the cross section during manufacture is almost necessarily slight ; 
hence the working, which alone expels slag and brings continually greater and 
greater proportions of the surfaces of adjoining particles into actual contact, is 
slight too. Thus the difference between the tensile strength of large welded 
forgings and of the same iron reduced to small size is somewhat greater than 
the difference between the tensile strengths of weldless pieces of large and of 
small cross section forged from cast ingots. 

In the same way it is easy to wring a handkerchief dry in the hands, while it 
is very difficult to squeeze the water out of a bale of cotton. Even if the parti- 
cles of the different small slabs, before placed in the final pile, have been forced 
close together by great reductions of cross section, the reduction of that final 
pile must be comparatively small, if the product is to be of large section, and its 
component slabs must be poorly united. The superiority of cast metal is also 
especially great in cases where it is habitually subjected to severe sudden blows, 
which seem to be very trying to welds. In few, ifany, cases is this superiority 
more prominent than in rails, which, besides being of large cross section, are 
continually subjected to the sudden impact of the wheels. (It is possible that, 
from great familiarity with this instance of exceptional superiority, engineers 
may consider the superiority of weldless over welded iron for ordinary purposes 
as greater than it really is.) For pieces of small cross section the difference in 
the value of welded and of homogeneous iron is not so great, as here we can 
render welded iron much more nearly homogeneous, and expel its slag much 
more effectually. 

The tensile strength of welded iron practically free from carbon is from 18 to 
30 tons per square in. ; of similar homogeneous iron from 20 to 35 tons ; of the 
strongest welded carburized iron about 50 tons per square in.; of the strongest 
homogeneous carburized iron about 60 tons. We have no reason to believe 
that casting increases the tensile strength of iron more than 15 or 20 per cent., 
all the other circumstances of composition and mechanical treatment being the 
same ; or that it increases the resilience or the transverse, shearing or torsional 
strength in a greater degree. The fusibility, hardness, and power of hardening 
and tempering do not seem to be materially affected by it; while it seems to 
diminish slightly the ease of welding. I do not know that it has been shown 
to affect any other valuable properties of iron than these. 


Carbon, however, as has been already pointed out, can double the elastic and 
ultimate tensile strength. It more than triples the hardness and the resilience; 
it increases the power of hardening more than five-fold; it lessens, and even de- 
stroys, the forgeableness and weldableness, and greatly lessens the toughness; 
it increases the fusibility in a most remarkable degree; it, at least, doubles the 
torsional, transverse, and shearing strengths. 


Now, it seems to me that the difference between the behavior of carburized 
and uncarburized iron is more prominent, more important, and of greater effect 
upon the usefulness of the metal, than the difference between the behavior of 
welded and homogeneous iron. There are few, if any, uses to which homo- 
geneous iron can be put for which welded iron of a proper degree of carburiza- 
tion could not be used, if prepared with great care, i. e. few uses where absolute 
freedom from welds and slag is a condition sine qua non of efficiency, and where 
welded iron would be useless. For instance, though homogeneous iron is much 
better for boiler plates, rails, beams, springs, cutting and agricultural tools, yet 
properly carburized Swedes iron, double shear steel, cemented spring steel, or 
puddled steel, could be used for all these purposes with tolerable satisfaction. 
Conversely, there are few, if any, cases where welded iron cannot be replaced 
by ees iron, except, possibly, where very great readiness of welding is 
needed. 

Not so of carburized and uncarburized iron. For very many of the character- 
istic uses to which carburized iron is put—for example, springs, cutting tools, 
files, ete., ete., uncarburized iron would be utterly worthless. Conversely, for 
boiler plates, cold rivets, horse nails, clinch nails, etc., highly carburized iron 
would be worthless. 

In brief, the properties of homogeneous and of welded iron are so closely 
alike, that the one can almost always fill the place of the other pretty well, while 
those of carburized and carbonless iron are so very unlike, that it is only com- 
paratively rarely that they can fill each other's places satisfactorily. 


It will here be urged, plausibly, that, with the old basis of classification, the 
name steel applied to a piece or class of iron does not of itself indicate to what 
extent it contains carbon and the properties which it gives; but that, with the 
proposed classification, based on homogeneousness, we express clearly that the 
iron in question has or has not been melted; that it is or is not strictly homo- 
geneous. If it is steel, it is homogeneous; if it is not steel, it is heterogene- 
ous. In short, that with the proposed basis of distinction the terms steel and 
wrought iron would convey information of a more precise kind than they do 
with the old basis. Let us see the real value of this objection. Under the old 
classification we divide all malleable iron into two classes. The one, wrought 
iron, has those qualities affected by carbon, on the possession of which the 
classification rests, to a tolerably uniform degree. The other, steel, has those 
properties in widely different degrees in different grades of steel, i. e. in steels 
of different degrees of carburization. But the same objection applies with equal 


force to a distinction based on homogeneousness and freedom from cinder. | 
This would divide malleable iron into two classes, of which the one, steel, would | 


have those qualities conferred by fusion to a practically uniform degree. But 
the other class, wrought iron, would have homogeneousness and freedom from 
cinder, on which the classification rests, in every possible degree, from the 


rough muck bar and the ‘“nigger-head” bloom, which are exceedingly hetero- | 


geneous and full of slag, to Russia sheet iron and the almost absolutely homo- 
geneous iron used for the best classes of wire, which are practically perfectly 
free from slag (piano wire is said to contain often 99.97 per cent. Fe.) Indeed, 
cast steel is probably less strictly homogeneous than would at first appear. 


_ Though, when an ingot is cast it may be almost absolutely homogeneous, yet | 
in the three or four heatings it may receive in the rolling mill its outside will | bon : . l 
probably lose its carbon, by oxidation, more rapidly than its interior will. We| unit of weight only 4451.4 Fahrenheit units of heat instead of 14544, making a 


know that in the annealing boxes of malleable iron works the outside of the 
| castings is decarburized much more rapidly than the inside. 
| It may be advanced, in like manner, that all malleable irons, that is all irons 
| containing less than 2 per cent. carbon, which have been melted (which con- 
| stitute the class steel of the proposed definition) indicate by the appearance of 
their fractures a greater similarity of structure than the fractures of the dif- 
ferent classes of steel of the old classification do, which differ not only according 
| to their degree of carburization, but also according as they have been melted or 
not. That, therefore, under the proposed classification, the different varieties 
| of steel would be more closely alike in structure than under the old classifica- 
tion. 

But the proposed change would be only robbing Peter to pay Paul. The 
mechanical properties of wrought iron (which are probably much surer indica- 
tions of the true structure than is the appearance of the fracture, which de- 
pends so greatly upon the manner in which the fracturing force is applied) 
under the old classification are closely alike. But the new classification which 
would crowd boiler-plate iron and puddled steel wire rods, Swedes iron and 
shear steel, spring steel and horse nails, all into the class of wrought iron, 
would thus create a class having vastly greater differences of structure, (whether 
we judge from the appearance of the fractures of its components, or from their 
mechanical properties) than exist in any of the three classes, wrought iron, steel 
and cast iron, of the old classification. 

En resumé, the proposed classification, based on fusion, has no warrant in cus- 
tom. Its adoption would occasion great and useless confusion. Its different 
classes would not be as easily distinguished from each other as are those of the 
old classification. It would not divide malleable iron into classes as distinct 
from each other, possessing each as uniformly the qualities on which the classi- 
fication is based, or distinguished from each other by as important characteris- 
tics, as are the classes of the old classification, based on the possession of the 
qualities which carbon, etc., gives. 

While fusion greatly improves iron for most purposes, its effect is much less 
marked and important than that of carbon. Hence, were we precluded from ex- 
pressing conveniently and briefly bo‘h whether iron had been melted or not, 
and whether it contained a notable amount of carbon or not, and had we to 
choose uhich it would be most desirable to indicate, we should choose the latter. 
If this be true, how foolish it would be to attempt to obliterate this latter more 
important classification by seizing the words which have for thousands of years, 
in all civilized languages, been used as the names of its classes, and applying 
them to a much less valuable classification based on fusion, for expressing 
which there are so many concise, easy and appropriate ways, which would cause 
no confusion. 

The plan of making steel include both the steel of the old classification, and 
the steel of the proposed one, while it might occasion slightly less confusion, 
would be still less worthy of adoption, for it would have the advantages of nei- 
ther of these classifications and the disadvantages of both. 





Remarks on the Combustion of Smoke in the Furnaces of 
Steam Boilers. 
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Translated for ‘“‘ THz ENGINEERING AND MINING JouBNAL” by Chief Engineer B. F. 
IsHERWOOD, U. 8. Navy. 


CONTINUED FROM PAGE 264. 


Art Sarrebruck, the apparatus for the manufacture of lampblack gives only 33 
lb. of carbon from every 1000 Ib. of coal used. in this case, the gases of com- 
bustion escaping from the chimney are almost wholly deprived of the carbon- 
aceous particles which are deposited in the different chambers of the apparatus 
where the combustion is effected, and where it is made as smoky as possible. I 
have, then, concluded that if I estimate at 3 per cent. the quantity of carbon es- 
caping from a chimney when the smoke is at the blackest, and at 2 and 1 per 
cent. respectively when the smoke is in the two other conditions previously 
described, I should certainly be above the truth. 

Our scientific colleague, M. Penort, has been so obliging as to furnish me with 
the sheets of a course he delivers at the High School of Applied Mechanics, and 
in them I find a method for determining the loss due to imperfect combustion 
which, applied to the analyses of M. DEeBEtTrz, cited in the Memoir of M. Comses, 
gives the following results: 

The resumé of seven of these analyses shows: 

Ist. In the case where the smoke is black and thick, it contains in 100 volumes, 
11 of carbonic acid, 7.2 of oxygen, 1.55 of carbonic oxide, and 0.58 of hydrogen; 
the remainder being nitrogen. 

2d. In the case where the smoke is lightly colored, 8 of carbonic acid, 12.9 of 
oxygen, 0.18 of carbonic oxide, and 0.93 of hydrogen. 

3d. Finally, in the case «f colorless smoke, M. Denette shows 10.86 of carbonic 
acid, 11.48 of oxygen, no oxide of carbon, and only 0.33 of hydrogen. 

Let us now take up the first case and estimate the total quantity of heat which 
has been produced. 

11 volumes of carbonic acid weigh: 11 
1.55 volume of carbonic oxide weighs: 1.55>X0.9673= 1.499315 
0.58 volume of hydrogen weighs: 0.53X<0.0692== 0.040136 
Now, a weight of 16.820100 of carbonic acid contains a weight of 4.5873 of car- 
moe aoe in burning produced 4.5873<14544=66717.6912 Fahrenheit units of 
eat. 
| A weight of 1.499315 of carbonic oxide contains a weight of 0.856752 of carbon 
— in burning produced 0.856752 4451.4=3813.7458 Fahrenheit units of 
eat. 

To ascertain the quantity of heat generated by the combustion of the hydro- 
gen, we must determine the er of that element as follows: We have adopt- 
ed a coal containing 5.5 by weight of this gas for 83 of carbon. Now we have 
ascertained there are 4.5873 of carbon contained in the weight of. carbonic acid 
|in 100 volumes of the smoke, and 0.856752 of carbon in the carbonic oxide, 
| making a total of 4.5873-+4-0.856752—=5.444052 of carbon. We shall have then 
| 5-5 : 83==a : 5.444052, whence x=0.3607504 of hydrogen. The combustion of 

(. 3607 504—0.040136=0. 3206144 of this gas generated 0.320614452490.6—= 
16829. eee eee — of heat 

The total quantity of heat generated has then been 66717.6912-+-3813.7458 
| 17441.5516=87360.6792 Fahrenheit units. TREES Pt 

Let us now estimate the quantity of heat which has been lost. First, that 
which results from a portion of the carbon having been transformed into car- 
bonic oxide instead of carbonic acid, and consequently having generated per 


X1.5291=16.820100 



























































































































difference of 10092.6 units of heat, and causing a loss of 0.856752><10092.6= 
$646.8552 units ot heat. 

Then, the not burned weight 0.040136 of hydrogen, caused a loss of 0.040136 
52490.6=2106.7627 Fahrenheit units of heat ; making the total quantity of heat 
lost 8646.8552-+-2106. 7627—10753.6179 Fahrenheit units. 

According to these calculations, the total quantity of heat that should have 
been generated, is $7360.6792+4-10753.6179=98114.2971 Fahrenheit units ; of 
10753-6179 X 100 

9$114.2971 
it is proper to add the 3 per centum admitted loss of carbon, and we shall have 
a total loss of about 13.96 per centum for the imperfect combustion accompa- 
nied by black smoke. : 

By operating in the same manner with the second case, we shall find : 


8 volumes of carbonic acid weigh..8 >1.529I=12.232800 
0.18 volume of carbonic oxide weighs..0.18<0.9673= 0.174114 
0.93 volume of hydrogen weighs... ...0.93X0.0692= 0.064356 


Now a weight of 12.232800 of carbonic acid contains a weight of 3.3362 of car- 
bon, which generated in burning 3.336214544—=48521.9837 Fahrenheit units 
of heat. 

A weight of 0.174114 of carbonic oxide represents 0.09999379 of carbon which 
generates in burning 0.09999379X4451-4=445.1124 Fahrenheit units of heat. 

We have then 3.3362+0.09999379=3- 43621379 of carbon, which, for the same 
coal, gives 5.5:83=« : 3.43621379, whence #=0.2277 of hydrogen. The com- 
bustion of 0.2277—0.064356=0. 163344 of hydrogen generates 0. 163344>52490.6 | 
=8574.0246 Fahrenheit units of heat. 

In this case the total number of units of heat generated has been 48521.9837-+ 

.1124-+-8574.0246—=57541.1207. 
item ink te the transformation of a portion of the carbon into 
carbonic oxide 0.09999379 X 10092.6= 1009. 1973 units of heat. 

Since 0.064356 weight of hydrogen escaped combustion, there were thus lost 
0.064356 52490.0—=3378.0850 units of heat. 

The total loss is then 100y. 1973+-3378.0850—4387 2823 units of heat. 

The total quantity of heat that should have been produced is then 57541.1207 


4387.2823X100_, og one 
61928. 4030 
centum, to which must be added 2 per centum loss due to the carbon in the 
smoke, making a total of 9.08 per centum. 
Finally, for the third case, namely, that of a colorless smoke, we shall find : 

























































































which the quantity lost was = 10.96 per centum. To this figure 








-+-4387.2823=61928. 4030 units, of which the loss was 


10.86 volumes of carbonic acid weigh... .10.86><1.5291=16.606026 
0.33 volume of hydrogen weighs........ 0.33X0.0692—= 0.022836 

A weight of 16.606026 of carbonic acid contains a weight of 4.5289162 of carbon, 
which generates in burning 4.5289162>14544—65868.5572 Fahrenheit units of 
eat. 

We have here 4.5289162 of carbon, which indicates 5.5:83—2:4.5289162, 
whence #=0.30012989 of hydrogen, of which 0.3001089—0.022836=0.2772729 in 
burning generated 0.2772729X52490.6=14554.2209 Fahrenheit units of heat. 

The total quantity of heat generated in this case is then 65868.5572+-14554.- 
2209=80422.7781 Fahrenheit units. 

Now, there was only lost the weight 0.022836 of hydrogea, which in combus- 
tion would have generated 0.02283652490.6—=1198.6753 units of heat. 

Tue total quantity of heat that should have been pri duced is then 80422.7781- 
£198.07532X100_ 4g per 

81621.4534 
centum, adding to which the 1 per centum due to the carbon in the smoke, we 
have 2.47 per centum for the loss in the case of colorless smoke. 

To sum up, and accepting the data hereinbefore given, we find that out of 
every 100 minutes there were 10 minutes during which the loss of heat rela- 
tively to the total quantity that should have been developed was 13.96 per cen- 
tum; and 60 minutes during which it was only 2.47 per centum. Whence re- 
sults that the loss arising in the furnaces of steam boilers from the incomplete 
combustion of coal accompanied by the disengagement of smoke more or less 


+4-1198.6753=81621.4534 units, of which the loss was 


bustion been perfect. 

If it be admitted that there could be attained in practice the prevention of 
only the loss during the time the smoke was nearly colorless, we should find 
approximately the above figure reduced to, say, 3 per centum., — 

I say approximately, for calculations of this kind rest necessarily »n data more 
or less arbitrary. The analyses whose results I have taken are not sufficiently 
numerous—in fact, M. Combes’ memoir contains only seven complete ones for 
the gas from coal-burning furnaces ; the author, being principally interested in 
the determination of the quantities of carbonic acid and oxygen, often neglected 
to ascertain the proportions of the other gases. 

Be that as it may, I believe the fact should be admitted, imperfect as is the 
presentation I have made, that the loss of economic effect in the furnace of a 
steam boiler, due to the imperfect combustion under the ordinary methods 
used. is, in reality, of but little importance ; and that there is but slight pro- 


cally avoid it is impossible. : 
Assuredly, the problem of smoke-burning furnaces is a very interesting one, 
but to prevent illusion it is necessary to show that it is only of value in view 


economy of coal we must commence by removing from the boiler other causes 
of waste more considerable than this. * 
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| boiler. 


deeply colored, can be estimated at an average of, say, 5} per centum of the | 
total quantity of heat that would have been generated on the grate, had the com- | 


bability of realizing any appreciable benefit from its diminution, while to radi- | 


of public health and cleanliness, and that if we desire to obtain any important | 
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In conclusion, I will cite two examples of smoke-burning apparatus which 
I have had occasion to try. The results I ascertained go to prove the correct- 
ness of the foregoing explanations. 

One of the apparatus in question is well known, and can be found described 
in all the recent works on this subject ; itis M. Beaurumé’sapparatus. M. G. 
Dotirus and myself have been able to follow the experiments made during 
three months at the factory of M. M. Doturus-Mirc & Co. 

M. Braurumé has put in practice and perfected notably a system which is 
certainly not new, for M. Prcier mentioned it fifteen years ago (1843) in his 
Treatise on Heat, and attributed its discovery to MM. Tuomas and Laurent. 
The principle consists in first converting the combustibles into carbonic oxide 
and carburetted hydrogens in a special apparatus, and in then burning these 
gases by means of particular arrangements in the furnace of an ordinary steam 
M. Beaurumé generates the gas in a plate-iron box surrounded with 
water ; a sort of locomotive furnace. MM. Savurer and Lanators, who have re- 


cently submitted their system to the Society for examination, employ nearly 


the same process, save that their gas generator consists of a brick furnace. 
They thus loose a part of the radiant heat from the combustible. This is the 
sole notable difference which appears to exist between the two apparatus. These 


| two systems should be equally smoke-burning ; the first, in all cases, gave no 


appreciable smoke. 
The apparatus experimented with at Dornach being constructed exactly like 
those whose designs have been recently reproduced in several publications, it is 


| iuferable that since 1855, the time at which the experiments herein referred to, 


were made, there have been no essential modifications. Now the engineers who 
conducted for M. BeaurumE the experiments made at the factory of MM. Dot- 
rus-Migc, & Co., have not obtained at the maximum more than 5.6 pounds of 
steam per pound of coal, (the feed-water being reduced to 32 degrees Fahren- 
heit) ; an economic evaporation which the same boilers give with an ordinary 
furnace. It is, therefore, very difficult, in the face of this result, to explain 
those which have been published in several accounts in which the statement is 
made of 10 to 12 pounds of steam evaporated per pound of coal. Furthermore, 
the apparatus is costly, of a problematic durability, and of a very complicated 
management. Nevertheless, it could be made of real utility in burning com- 
bustibles of a kind that could not be consumed on a grate in the ordinary 
manner, which was well understood by M. Pécier. But to aftirm, as is often 


| done,that this system gives an economy of 50 per centum, and more, over ordi- 


nary boilers, is an error which should be corrected. 

Another experiment that I recently had ocasion to make, was with another 
apparatus which burned the smoke equally well, and in a very complete and 
curious manner. The process consisted simply in the employment of a jet of 
steam in the furnace, by means of a tube placed along the front of the grate and 
pierced with holes on the side of the fire. This steam-pipe ought to be opened 
only when the grate is freshly charged, and left so during the time that black 
smoke is ordinarily produced. 

The idea of a steam-injector, either above or below the grate, is very old. I 
have found it frequently, and under many forms, in the various publications 
concerning smoke-burning ; and it is singular to see the contradictory affirma- 
tions which have been advanced on the subject of this process. Let them be 
as they may, the following is what I found as the result of a series of experi- 
ments made on this system. 

The furnaces to which it was applied were nearly complete smoke-burners, 
but it did not appear that when they were in proper condition the economy was 
sensibly increased. There was even a loss* which in the experiments made by 
me rose to 8 per centum, and which, with a negligent fireman, might become 
very sensible. 

The effects produced by this injection of steam, appear to result from 
the following two circumstances. First, at the moment when the tube is 
opened, there is a sensible increase of the draught. Thus, the mean of a 
dozen trials made with and without the apparatus, shows that in the first case 
there pass into the ashpit 227.8 cubic feet of air per pound of coal burned, 
and in the second case only 198.3 cubic feet ; these figures are the means of 
trials repeated during four days. It would seem to follow that the steam pro- 
jected into the furnace more intimately mixes the gases from the fuel and thus 
causes their more complete combustion. This apparatus is very simple, but 
little costly, of very easy management, and could be used with advantage over 
many other systems, in the case where it was necessary to enforce smoke-burn- 
ing by legislation. I would add that in some cases it does not appear impossi- 
ble for it to give a slight economy, as such is affirmed to be found with furna- 
ces having a very strong draught. 


Pumping Engine with “* Hydraulic Rods,’’ 
AT THE SULZBACH ALTENWALD COLLIERY, NEAR SAARBRUCKEN. 
By H. PrarxHuer. 

(Zeitschrift fiir das Berg, Hiitten und Salinenwesen, xxii., part 3 and 4, pp. 179-190.) 

Tuis is an arrangement for the transmission of power from a steam-engine at 
the surface, by a column of water circulating under pressure, instead of the or- 
dinary reciprocating rods, the circumstances of the case not allowing of the es- 
tablishment of a direct-acting steam-pump underground. The mine, which 
belongs to the Prussian Government, is sunk to 306 yards below the surface. 
The motor established at the surface is a double-acting horizontal high-pressure 
engine, with a cylinder 53 inches in diameter and 61°5 inches stroke. The pis- 
ton-rod is.connected at either end with pressure plungers of 9 inches diameter, 
making the same stroke as the steam piston, each of which is brought into con- 
| nection with the pumping engine underground by a tube filled with water. 

























* The conclusions of M. Combes in the memoir cited, on the burning of smoke, are 
the following : ‘‘Our experiments seem to demonstrate that the employment of the 
smoke-burning processes or apparatus do not in any case economise the fuel. But 
the experiments made at the marble yard, etc., show that by a judicious us» of these 
processes and apparatus we can prevent the smoke without increasing the expenditure 
of fuel.” 

~ We have recently received a work of the greatest interest : it is a memoir on the 
Combustion of Coal, read by Mr. GRaHAy, on the 23d of February, 1858, to the Literary 


says : “We have obtained this result by means of an excess of air ; the loss result- 
ing from which has been a little above one per centum. This loss is easy to under- 
stand if we take into consideration the relatively very small weight of black smoke. 
The following experiments give some facts on this subject. 
“T had in view the heating of a copper washing-tub nen 

means o/f hot air drawn from the flues of a furnace I drew the hot air and smoke 
from the principal flue by a pump and forced them into an intermediate washing 
vessel in which mechanical means were used for dividing the air current and directin 








ing of the tub. 








and Philosophical Society of Manchester. Speaking of smoke-burning, the author 


to a laundry, by 


it into the tub, The results of those experiments are not given as regards the heat- | 
- « [Here follow detailed explanations of this fact] but I | ing the expenditure of steam for the injection, which was not much. 


This underground engine consists of four pressure pumps, arranged in pairs, 
jand connected by a cross-head. They are put in motion alternately by the 
pressure pump at the surface, through the intermediate agency ofthe hydraulic 
tubes. The diameter of these plungers is 6 inches, and their stroke 66 inches. 
Between each pair is placed the working plunger of one of the mine pumps, 
| reduced from 12 inches to 10 inches in diameter, to diminish the pressure. In 
order to bring these pumps into action, the engine at the surface is made to act, 


| thus had the means of estimating the weight of black smoke. The hot air em- 
loyed came from furnaces which gave off deeply culored smoke every time they were 
reshly charged. ‘lhe washing apparatus intercepted the soot so perfectly that the 
water contained in the copper tub was found not fo be colored at the end of the trial. I 
carefully examined the black residuum and compared its weight with that of the total 
fuel burned. J found the weight of the back smoke did net exceed the millionth part of 
the latter.” 
There results from this experiment that we should estimate much too high the loss 
| due to the carbon in considering it at 1.5 per centum for an average. 


aporized in the two cases, and without includ- 


* Taking account of only the water v 





Shears 
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by means of one of the pressure plungers, upon the water in one of the rod 
tubes, which transmits the effort to the corresponding pair of pressure pumps 
underground, and the working plunger in connection is put in motion, either 
aspirating or forcing water according to its position, the opposite pair acting 
conversely. The water is forced into an air-vessel, and thence through the 
rising main, 303 yards in height, in one lift to the surface. On the change of 
the stroke the water in the cylinder of the press pump rises in the second rod 
tube, and follows the retiring pressure plunger at the surface, the power sup- 
plied by the descent of water in one column being sufficient, with the exception 
of a slight allowance for friction, to effect its return in the other. The two 
pumps underground have a common rising pipe, 8 inches in diameter; and if 
the cataract pauses of the engine at the surface are not too long, the discharge 
is practically continuous. 

For the sake of regularity and safety in working, the hydraulic connections, 
or rods, must be kept completely filled and free from air. For this purpose a 
special safety and filling apparatus is placed before each pressure pump at the 
surface, consisting of a chamber with an auxiliary feed valve, a safety valve, and 
an air escape valve which is in connection with a closed cistern at a higher 
level, kept constantly filled with water. If, in consequence of loss of water, a 
partial vacuum is formed behind the pressure pump, the feed valve is opened 
by the pressure of the water in the reservoir and the deficiency is made up. 
The safety valves, which are loaded by springs, are intended to relieve any ex- 
cess of pressure that may arise on the water in the rod tubes. The water escap- 
ing in such a case passes into the feed cisterns. In setting the engine to work 
difficulty was at first experienced in adjusting the relation of the stroke of the 
pumps underground to those above. ‘To effect this a magnetic telegraphic ap- 
paratus was used, and signals were transmitted until the two engines were in 
proper relative positions. It was difficult, however, to obtain a proper trans- 
mission of the motion until all the air contained in the water in the rod tubes 
had been expelled. The pressure columns, or rods, are cast-iron pipes of 
5-inches internal diameter and 1°5-inch thick, put together in 10-feet lengths, 
with flange joints and leather packings, which were found to be preferable to 
india-rubber. 

All the tubes were proved by hydraulic pressure to 100 atmospheres. The 
working pressure on the underground pumps, due to the differeuce between 
their areas and those of the pumps at the surface, with the necessary addition 
for friction, is 50 atmospheres, which, added to the hydrostatic head of 27 at- 
mospheres, in the rods, gives a total working pressure of 77 atmospheres, or 
about 1,155 lb. to the square inch. As the engine has only been recently set to 
work, it has been experimented on with great caution, and has not been driven 
at a higher speed than six double strokes per minute, at which rate, in spite of 
the tolerably long cataract pauses, the delivery at the top of the rising main is 
in a continuous, though not quite uniform, stream. The engines, both above 
and below ground, at this speed, are remarkably quiet and steady in working. 

The cost of the engine, which was built by the Cologne Engine Works Com- 
pany (Kolner Maschinen Fabrik), was as follows : 


1. Engine above ground.........cccccssees Pee Sy 
2. Engine under ground... ...... aie arsiselniete a 1,413 
S, OMAMADSY TOP PUMPS 2.2 «6:0 oo ccce giccesewses 210 
4; Hydraulic rod tues. ...600.0..0s0s Not stain Ges 
S. ARN PAGE DEDON so cos coco cen arecceesens 583 
Pah NN og oro oss, iene. oio'abns wsalsin.cidie:450) otewwie * 168 
i SON a ain oslo ow ces sles a nelicns= ieee 19 
S. WYOUGHEWOR WOE. . 6... 6. see cc tosis ccinc eas - 400 
: £5,550 

Cost of erection and all masonry and other 
work underground and in the shaft ...... 3,567 
ENR CM ooo whine ceive So lee ewcees £9,117 


Nolte by the Translalor.—This system of driving underground machinery by 
water pressure transmitted from a steam-engine at a distance, has been adopted 
to a considerable extent by Mr. Dariincton, who calls it a ‘‘water bar.” At 
the Phenix mine, in Cornwall, an arrangement, consisting ofa plunger attached 
to the main pumping engine, connected by a length of tube with a water-pres- 
sure engine in another shaft, has been at work for the last ten years. This and 
similar applications of the principle seem to have been overlooked by the author 
of the paper when he claims for the builders of this engine the priority of ap- 
plication. 


On the Occurrerce of the Brown Hematite Deposits of the Creat 
Valley.* 
By Prof. Freprerick Prime, Jr., Lafayette College, Easton, Pa. 
Tue Great or Cumberland Valley, which (under a variety of names) extends 
from Canada, through Vermont, Massachusetts, Connecticut, New York, Penn- 
sylvania, Maryland, Virginia and East Tennessee, to Alabama, is composed in 


part of limestones lying immediately above the Potsdam sandstone. Geologi- | 


cally, they belong to the era between the Potsdam and Trenton, and are com- 
monly termed Calciferous. A peculiarity of these limestones is their great 
richness in limonite or brown hematite ores, which form a large part of the 
charges of the many blast-furnaces situated on their outcrops. The mines 


from which the ores are obtained are (properly speaking) only pits or quarries, | 


from which the ore is extracted by means of picks or shovels, powder never 
being employed. 

The ore does not occur casually at any point in the limestone, but forms 
regular lines, following apparently the outcrops of certain beds. In Lehigh 
County, Penn., where I have been engaged on the Geological Survey of the 
State, during the past season, there are three or four of these lines. During 
the progress of the survey I was much struck by the fact that the two most im- 
portant and promising lines of outcrop were—one, at the base of the crystalline 
schists (forming the South or Lehigh Mountain), and overlying the Potsdam 
sandstone conformably ; the other, near the line of junction of the Calciferous 
limestone with the Hudson River slates. The mines along these two lines— 
following the topography of the country—were in place, richer and more per- 
manent than those of the belts between, which had been more decomposed in 
situ and were generally leaner. 

A peculiarity of these two lines of outcrop, and one to which I particularly 
desire to draw attention, is the occurrence of what I at first mistook for a highly 
altered slaty limestone, but which, on subsequent analysis, proved to consist in 
great part of damourite (hydrated potash-mica). The following are analyses of 
this damourite-slate : 


_* A paper read before the American Institute of Mining Engineers at New Haven, 
Feb, 25th, 1875 
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I. From Fogelsville, Lehigh County, within a few hundred feet of the con- 
tact of limestone and slate, by Dr. F. A. GEnTH. 

II. From Hensingerville, Lehigh County, within 300 feet of gneiss, by Mr. 
Sypney Caste, of the University of Pennsylvania. 

Ill. From Allentown, Lehigh County, within 150 feet of contact of the lime- 
stone with Petsdam sandstone, by Mr. Pepro G. Satom, of the University of 
Pennsylvania. 

IV. From another quarry close to III ; also by Mr. Sanom. 


I. Il. II. IV 


BEIOR .. 2. sec cessccesesccereees 49°92 45°40 59°30 39°80 
Carbonic acid... .....c066% wiateeee weve Sites aera 14°40 
WGYNIG OIRO 6:6 d2050: 6.605.600 0 sveews og 5°06 ; 2°40 
PUIORNI a osss) bie Facalsss:c:c}w eb ais wiaaraieics 34°06 24°69 30°30 23.95 
BGrrous: OXI. )..:6.0s.0scis cence wie esis ches trace 
[1 1°77 13°56 trace 1°94 
ANIM a oh oro oa 0. 6Surec wis olcrncdtarenepakn ars si0 oll trace trace 9°85 
NOGA... 00% MPS MSLe aiasaiay nie Sidr wcaiciagce 0°74 0:27 1°51 0°52 
FR Iso 68 05.5" arc ln'oitin Gvreraceietats 6°94 5°85 6:24 3°34 
WOE tcc ccieie Seca 65.53 :n0is 5 Ao Sieies 6°52 4°80 4°70 6-00 
100°97 99°63 102°05 102°20 


As typical damourite contains 11°77 per cent. of potash, it is evident from 
the above analyses that I. contains 55:40 per cent. of damourite ; II., 49°70 per 
cent.; IIT., 53°02 per cent.; and IV., 28-30 per cent. The remainder of the 
slate consists of ferruginous clay, quartz, and carbonates of lime and magnesia. 

I have noticed that, as a rule, the fresh damourite-slate can only be observed 
where a mine is being worked ; when fresh, it is white to straw-yellow in color, 
has a greasy feel and very slaty texture, being composed of minute crystalline 
plates. As soon as work is stopped in a mine the slate commences to decom- 
pose and becomes rapidly converted to a white or yellow clay, the latter color 
being due to oxide of iron. Indeed, in many mines no slate can be observed 
at all, the whole of it being changed to clay prior to the opening of the pits. 

I have made a qualitative examination of both white and yellow clays from 
the same mine as J. and close to the spot where the slate was obtained. I 
found them to contain the same ingredients as I. 

That the damourite-slate belongs to the Calciferous and not to the Laurentian 
or Huronian periods, is evident from the fact that it is found forming a bed in 
the limestone immediately overlying the Potsdam sandstone and conformably 
to the latter. The ore is always found above the clay or damourite-slate, or at 
least in the upper portions of it, never below it ; and usually in streaks or masses 
precisely in the manner noticed by Prof. W. P. Buaxe* at Ocoya Creek, Cali- 
fornia ; and from the manner in which the ore occurs it appears to have been 
deposited by the percolation of waters containing iron in solution. The ore 
also occurs as so-called ‘* bombshell ore,” and this ore, when hollow, either con- 
tains water or the clay resulting from the decomposition of the damourite-slate. 
The interior surface of this bombshell ore is frequently glazed, apparently by 
a thin coating of manganese oxides, and often contains small stalactites, the ore 
clearly indicating its aqueous origin, and its formation subsequent to the rock or 
clay inclosing it. 

So-called pipe ore is also found--though more rarely in this district—but 
under different conditions, being always found underneath a bed of limestone, 
and evidently formed by the percolation of ferruginous water through this bed. 
I have never seen the pipe ore in large quantities at any one point or associated 
with the slate or clay. 

If this occurrence of the damourite-slate or clay and ore was merely local, it 
would be scarcely worth noticing ; but in fact we find that the slates or clays 
are almost universally associated with the iron ores of the Calciferous epoch. 
They are, therefore, of the greatest importance. 

Professor Dana, in a private letter to me, mentions the occurrence of slates 
with the brown hematite deposit of Richmond, Berkshire County, Massachu- 

| setts. Professor SHEPARD, in writing of the ore bed at Kent, Connecticut, 
speaks of decomposed micaceous gneiss (?) called by the workmen ‘gray ful- 
ler’s earth,” and also of ‘‘decomposing quartzy mica-slate.” We meet with 
this association of slate or clay and ore in Lehigh County, Penn. 

Professor LEsLEy also speaks of this occurrence in his ‘‘ Report on the Brown 
, Hematite Deposits of the Nittany Valley, Penn.” Here there are apparently 
| three lines of mines, to judge from the map accompanying the report. Profes- 
sor Perstror Frazer, Jr., informs me that he found the same association of 
| white clay with ore in York County, Penn. 
| Professor Lesteyt{ gives a sketch of what he calls “‘ ore-bearing slates” lying 
between the Potsdam and Calciferous of the Cumberland Valley. These are 
evidently damourite-slates, for he proceeds in the article to speak of white 
clays formed by their decomposition. The same association is found in Mary- 
land and Virginia, in the valleys forming the Great Valley. 

Professor LEsLEy|| speaks of the occurrence of white clay with ore in the 
, same formation at Embreeville, East Tennessee. It also occurs at Shelbyville, 
Alabama. 

It is therefore evident that the occurrence of this slate or clay with the brown 
hematite ores of the Calciferous epoch is the rule, its absence the exception. 
As Professor Lestey{ says: ‘‘They (the ores) never occur in any other re- 
lationships. They are the same ores, in the same rocks, arranged in the same 
way, the whole distance from Massachusetts to Alabama. Consequently, what 
is geologically true of the ore beds at Salisbury and Amenia, east of the Hud- 
son, is true all the way to Alabama.” 

Formerly the slates probably covered the sides of the mountain ranges now 
forming their south boundary, resting on crystalline limestone, which separated 
them from Potsdam sandstone. On account of the large amount of carbonate 
of lime which the slates probably contained, and the ease with which they were 
converted to clay, they have suffered the most in the erosion which has taken 
place. My own experience has been that the slate and clay occur under the 
ore, and not the reverse. 

From this constant occurrence of the slate with the ore it is evident that. the 
former has exerted an important influence on the deposition of the ores ; and I 
think that the presence of the slate was necessary to such deposition, in that it 
formed an impervious bed through which the chalybeate waters could not percolate. 
Whatever may have been the manner in which the ore originally existed, it 
was deposited in and above the slates from an aqueous solution. Under these 
circumstances, it will be highly improbable that we shall find continuous de- 


* See Pacific k. R. Reports, vol. v, p. 168. 

+ A Report on the Geol. Survey of Connecticut, by ©. U. SHEParp, p. 20. 

¢ Proc. Amer. Phil. Soc., May, 1872, 

|| Lestey, ‘‘ The Iron Ores of South Mountain in Cumberland Co., Penn,” in Proc, 
, Amer. Phil. Soe., Jan,, 1873. 
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) 
posits of the brown hematite ores when the slate or clay does not occur with | 
them. 

With respect to the quantity of ore, Professor Lesixy, in his paper on the | 
Cumberland Valley, says it will depend : ‘‘ First, on the original charge of iron 
in the strata ; second, on the dip of these strata ; and third, on the depth be- 
neath water-level to which the mouldering decomposition of the strata and the 
peroxidation and concentration of the iron has extended ” 

There is much difference of opinion as to how these deposits of brown hema- 
tite ore can have been formed. Dr. Hunt, in a paper read before the National 
Academy of Sciences, in November, 1874, gives it as his opinion that they were 
once beds of pyrites in Huronian schists, now decayed. I have shown in the 
commencement of this paper that they are (Culciferous slates or schists ; and 
were they ores formed by'the alteration of pyrites in sifv, we should find kernels | 
of iron-pyrites which had escaped alteration, especially in the deepest mines. 
This is not, however, the case. Iron pyrites are found very rarely ; as, for ex- | 
ample, in Breinig’s mine, near Allentown, and one of the Glendon Iron Com- | 
pany’s mines near Easton ; and these mines are not the deepest we have, the 
former being quite shallow. 

Professor Lesiey* thinks the ores ‘‘ were deposits in loco oriqinali of the iron 
(as hydrated peroxide) set free from the limestone or dolomite rocks during 
their gradual erosion and dissolution ;” agreeing in this respect with Dr. R. M. | 
S. Jackson, who made the first geological survey of the Nittany Valley | 
ore beds in 1838 or 1839. Of course, only the carbonates of lime and magnesia | 
would be dissolved ; the clay, iron and silica would remain behind. Were this, 
however, the case, should we find fresh, undecomposed damourite-slate conform- 
ably in position with limestones above and below it, as can be seen at the 
Lehigh Iron Company’s limestone quarry at Allentown, Penn.? From what I | 
have seen in Lehigh, Northampton and Berks Counties, Penn., I have been led | 
to the following conclusions, which I advance with considerable reluctance, as 
I consider it extremely dangerous to argue from observations within a limited | 
area to general conclusions. 

The damourite-slates, being the product of the decomposition of primary | 
rocks containing orthoclase and, probably, oligoclase, or albite, were deposited | 
in the Silurian sea during the Caleiferous epoch and near its commencement. 
At Allentown and Bethlehem, Penn., the slates are from 50 to 100 feet above 
the Potsdam sandstone, with a blue massive limestone, generally crystalline, 
between the two. Limestone was again deposited above the slate. Iam not 
yet prepared to say whether more than one bed of damourite-slate was formed, 
and reserve an opinion on this point until T have made further explorations. 

The brown hematites were probably formed by the oxidation of iron pyrites, 
but the former are not in the same place that the latter were. My reasons for 
this assertionare twofold. In the first place, the animal carbon of the organisms, | 
whose shells formed the enormous quantity of dolomite or limestone, exists in 
such quantities throughout the limestone as to color the rock, the zinc blende | 
(of Friedensville) and the carbonate of iron a bluish-grey. This same carbon | 
would readily reduce the sulphate of iron carried into the ocean to iron pyrites. 
As a proof of this reduction I need only mention that iron pyrites have 
been found in the mudt of a pond. Secondly, the great majority of the brown 
hematites which I have had analyzed, and they are many, contain a trace of 
sulphur, usually not more than a few hundredths of a per cent. I have also 
found minute (almost microscopic) crystals of iron pyrites in much of the lime- 
stone, where it is opened in quarries; and I have also seen in much of this 
same limestone, where weathered, minute cavities, which I have ascribed (per- 
haps erroneously), from their general appearance, to the decomposition of the 
ryrites. 

‘It is at present impossible to say whether the pyrites from which the brown 

hematite ores were and are forming were thus minutely disseminated through 

the limestone, or whether there was a bed of the limestone—now decomposed, 
especially rich in the pyrites. 

In either case it would seem that the pyrites above water-level—and we must 
bear in mind the great erosion which the surface of the country has undergone 
since it was formed—would oxidize from the action of the water and the air 
carried in by it, forming protosulphate of iron. This being readily soluble in 
water, was carried down through the limestone, forming sulphate of lime 
(gypsum) and carbonate of iron wherever the solution came in contact with 
the fresh limestone. This reaction was, however, probably slight, owing to the 
rapid descent of the solution in seeking the water-level. It experienced no dif- 
fieulty in its descent until it came in contact with the damourite-slate, when, 
meeting with an impervious bed, it could not descend any further and was then 
obliged to follow the slates. This considerably retarded the rapidity of its flow, 
permitting the reaction between the limestone (and the carbonates of lime and 
magnesia in the damourite-slate) and protosulphate of iron to take place more 
completely. By this means carbonate of iron was deposited, being but slightly 
soluble ; while the sulphate of lime (gypsum) formed, being very soluble, was 
carried off in solution. 

No doubt, many of the limestone caves—so common in the Calciferous lime- 
stones —were formed by the dissolving action of the water containing protosul- 
phate of iron. The subsequent formation of the limonite is easily explained, 
being merely the oxidized and hydrated product of the carbonate of iron. 

In fact, a bed of blue carbonate of iron, identical in appearance with the or- 
dinary limestone and Friedensville zinc-blende, occurs with the brown hema- 
tite ores at Balliet’s mine near Allentown and at one of the Hellertown mines 
near Bethlehem. It does not occur at many of the mines in the Lehigh Valley ; 
those being the only mines where I know of its occurrence. The very fact of 
this occurrence would tend to show that the above-mentioned reaction has 
taken place and was the one by which the ore was formed. This reaction would 
also explain why the brown hematites which occur in limestone are almost 
always free from sulphur, merely containingfa trace; and yet almost always 
containing this trace. As a proof of this, I give the analysis of a brown hematite 
which occurs at Katahdin Furnace, Piscataquis County, Maine. The analysis 
was made by Professor T. M. Drown, of Lafayette College. It afforded 

Ferric oxide. Water and organic matter. Silica. Sulphuric acid. Phosphoric acid. 
76°87 19°25 o-7I 3°10 0°10=100°03 

Professor Drown informs me that the rock underlying the ore was siliceous | 
in character, thus giving the sulphuric acid no opportunity to combine with 
lime and be carried away. 

The objection may be raised to this view of the case, that we do not anywhere 
find any deposits of gypsum. It must be borne in mind that gypsum is readily 
soluble, and would be carried a considerable distance in solution before being 
precipitated. I can also point to one very considerable deposit of gypsum in | 
this formation ; that of Saltville in Russell County, Virginia. 


* Lestxy, Report on the Brown Hematite Deposits of the Nittany Valley. 
+ Gme_is—Kazavr’s Handbuch der Chemie, 6th ed., vol. iii, p. 333. 














’ study of the region, and a comparison of it with the universally decayed condi- 


It may be urged —and I confess with much show of reason—that the iron was 
first present in the limestone as carbonate. As one example of this may be ad- 
duced the following instance, for which I am indebted to Professor Dana. ‘In 
one of the brown hematite mines at Richmond, Berkshire County, Massachu- 
setts, there was exposed, about fifteen months ago, a great mass of massive car- 
bonate of iron, which was once a part of the limestone of the region. It ap- 
peared to have resisted decomposition in consequence of its compactness and 
purity. There is limonite of great thickness all about it, which has been made 
by the decomposition of the limestone and its included earbonate of iron, or 
its carbonate of iron and lime ; for an extensive ledge of limestone rises above 
the great pit or excavation on its north side, whose layers are comformable to 
that of the massive carbonate of iron in the bottom of the mine. The material 
between the two must have originally been calcareous: it is now gone and 
there is limonite in its stead.” 

The fact here mentioned tends to prove that the limonite was probably or- 
iginally present as carbonate of iron and that the outer and possibly less com- 
pact portion of the deposit became changed. 

It seems to me that in this instance, as in those at Balliet’s mine and Heller- 
town, we have a case of alteration of the limestone to carbonate of iron, particle 
by particle, or, so to term it, :‘a pseudomorph by replacement.” 

My objection to the original deposition of the carbonate of iron, as such, in 
the Calciferous epoch is threefold. In the first place, it should be uniformly 
distributed through the limestone and not confined merely to the horizon just 
above the damourite-slates. Then there should not be even the trace (the few 
hundredths of a per cent.) of sulphur in the brown hematites, which we so 
uniformly find. And finally, there seems tobe a lack of cause, such as exists in 
the case of the carbonates of lime and magnesia For these were secreted by 
the marine animals to form their shells, ete., which would not be the case with 
carbonate of iron. 

In conclusion, I would once more point to the fact that whatever the origin 
of brown hematites may have been, the cause of their deposition, where they 


| are now found, must have been the damourite-slates. 


DISCUSSION, 


Dr. Sterry Hunt remarked that the question of the origin and mode of oc- 
currence of iron deposits about the base of the Paleozoic rocks along the great 
Appalachian Valley is a very complex one, and must be considered with refer- 
ence to the whole Paleozoic basin, although the points raised in the paper of 
Prof. Prime have reference only to certain ore-beds found in close proximity 
to the Auroral limestones of Pennsylvania, and generally referred to the Primal 
slates of Rogers. He proceeded to remark upon the well-known fact of the 
presence of sheets or nodular masses of iron ores interstratified in the Paleozoic 


| rocks of the Appalachian basin from the coal measures downwards. In the 


coal formation, besides carbonates and limonites, derived from their altera- 
tion, there is found anhydrous red oxyd or hematite, deeply buried in the 


| measures under such conditions as lead us to regard it as an original deposit. 


He referred, moreover, to the interstratified deposits of limonite or brown hem- 
atite at the summit of the Pre-meridional or Lower Helderberg limestones, and 
in the lower part of the Scalent or Saliferous limestones besides the great fossil- 
iferous red hematite or dyestone ore of the Surgent or Clinton, so widely spread 
throughout the Paleozoic basin, and the red hematite found in lenticular 
masses in the white Levant or Medina sandstone. All of these he conceived to 
have been derived by solution from ferriferous, siliceous, and argillaceous sedi- 
ments, by a process similar to that by which bog ore is now formed. From the 
great mass of such material which made up the Oneida and Medina formations, 
came the iron for the horizons of the Clinton and the Lower Helderberg. 

Descending in the series, we reach the Auroral limestone (No. II.) in which, 
following Lestry, we here comprehend everything from the base of the Calcifer- 
ous to the summit of the Trenton. With this great limestone group are asso- 
ciated extensive deposits of brown hematite ores, which are supposed by LEsLEy 
to be of posterior origin, and to have been formed by the accumulation of the 
iron set free by the decomposition of the accompanying strata, the magnesian 
limestones of which contain, by Gentu’s analyses, a not inconsiderable quantity 
of carbonate of iron. The oxyd set free from the decay of such rocks is at all 
times subject to resolution and deposition in the form of limonite. 

Beneath these limestones occurs another horizon of brown hematite ores, dis- 
tinguished by Lestry as the slate-crop banks. On these the ore is in layers, 
interstratified with beds of soft clayey matter. frequently white and unctuous, 
the whole formation often much corrugated and at high angles. These ores, 
according to LEsLeEy, are the result of a decomposition by infiltrating waters of 
ferriferous strata, which he assigns to the Primal slates of RoGEers, supposed to 
occupy a position between the Calciferous sand-rock and the Potsdam sand- 
stone. These slates, as decay went on are conceived by LEstEy to have slipped 
downwards, and become corrugated by the weight of their own mass. (Proc. 
Amer. Philos. Society, Jan. 3, 1873.) The ores of these slates, which are thus 
described as occurring in the Cumberland Valley, at the toot of the South 
Mountain, in Pennsylvania, are by LesLeY compared with the beds of brown 
hematite ore which occur along the western border of New England, and which 
he conceives to have the same origin and geological character. 

At this stage of the inquiry I wish to call attention to the fact that some, 
at least, of these deposits to the northward belong not to the uncrystalline rocks of 
the Paleozoic basin, but to the more ancient crystalline schists of Eozoic age. 
This was long since noticed and described by Prof. C. U. SHEPARD, in his re- 
port on the Mineralogy of Connecticut, in 1837, (pp. 17, 20 and 146.) Of the 
well-known ore deposits of Salisbury and Sharon, in that State, it was there said 
that ‘the ore is disposed in vast beds with a stratification every where obvious 
and perfectly conformable to that of the adjoining mica-slate. It is, moreover, 
free from secondary aggregations.” In the town of Kent, again, the or2 forms 
parellel highly inclined layers, interposed in a decomposed micaceous gneiss 


| locally known as fullers’ earth. In some localities in this region, the ore pre- 


sents secondary aggregations from solution and re-deposition, and appears as 
the cement to a breccia containing fragments of the adjacent quartzose strata. 
It was suggested by SHEPARD that the source of these ores is to be sought in 
the decomposition of sulphuret of iron and other ferriferous minerals, and he 


| Says ‘it is obvious that in a majority of instances the change took place in the 


original repositories of these minerals.” Similar observations are reported to 
me by Prof. James Hau, as seen in Richmond, Massachusetts, and in Colum- 
bia, New York, where the limonite ores occur in mica-schist, and a like case has 
recently been observed near the western base of Hoosac Mountain. There, as I 
have described in my recent report to the Corporation of the Hoosac tunnel, 


| the highly inclined strata of gneisand mica schist are decomposed to a consid- 


erable depth, the feldspar of the rcck being changed into a clay, and the whole 
mass so softened as to be excavated with spades. It is clear, I think, from a 
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Dudgeon’s Roller Tube Expander. 

Tuts useful and ingenious tool is well known, among machinists, as probably 
the most efficient tube expander made ; indeed, its advantages are so fully re- 
cognized, that large numbers have been sent to England and eisewhere. As 
many as ninety were recently sent to England on one order. 

By their use tubes can be expanded without striking a blow on them, thug 


tion of similar crystalline strata further southward in the Blue Ridge, that the 
decayed rock at the western base of the Hoosac Mountain is but a portion 
which has escaped the yeneral erosion that has left on the higherlevelsof the 
mountain rounded and grooved surfaces of the hard undecomposed rock. The 
Hoosac Tunnel was driven through this decayed rock. Ata distance of 600 feet 
from its western entrance, and at 200 feet from the surface, the decay of the 
gneiss rock was still complete, but at 1000 ft., where the tunnel is 280 ft. from the 
surface, some portions of rock were found but partially decayed. Ata distance 
of more than 1200 feet, a bed of brown hematite ore was met with, 
and Prof. Hatt has observed the outcrop of this bed from the gneis- 
sic rock in the flank of the mountain where it has a thickness of 
from four to six feet. 

These limonites noticed by SHEerarp and by Haut offer close an- 
alogies with those which occur among the decayed crystalline rocks 
of the Blue Ridge, from Southern Virginia to Georgia and Alabama, 
and are well known to be the outcrop of great veins or beds of sul- 
phurets of iron, generally more or less cupriferous. These gossans 
are there often worked at the surface as ores of iron, the origin of 
which is clearly like that maintained by Saeparp for the limonites 
of Western Connecticut, namely, the alteration in situ of beds or 
veins of pyrites. 

It is hard]y necessary to recall the fact that the various crystalline rocks of 
the great Appalachian belt abound in pyrites, often interbedded in great 
masses or disseminated or interlaminated. It is also to be noted that of these 
crystalline rocks the Huronian series occasionally includes beds of carbonate of 
iron and others of magnesite and dolomite abounding in carbonate of iron, some- 
times with much carbonate of manganese. From the decomposition and oxida- 
tion of these various minerals, whether sulphurets or carbonates, hydrous oxide 
will result, and hence we should expect to find them wherever these decayed 
rocks have escaped erosion. 

It was with these various facts and considerations before me that I had, last 
October, an opportunity of seeing one of the slate-crop ore deposits near the 
base of the South Mountain, the Ziegler Mine, in the vicinity of Fogelsville, 
Pa. The strata, as exposed in the ore pit, are nearly vertical, and some of the 
soft and argillaceous beds with which the limonite is interstratified consist of 
atender, unctuous, micaceous substance resembling closely many of the so-called 
talcose schists of the Huronian, which I long since showed to consist in large 
part of hydrous mica. The whole aspect of the deposit led me to suspect that 
we might here have a portion of ancient crystalline strata decayed in situ, and 
this was confirmed by the knowledge of the fact that Dr. Genru had found the 
unctuous mineral associated with the limonite in similar ore beds to contain a 
large portion of a hydrous potash-mica, damourite. This opinion I ventured 
to express in a communication to the National Academy at Philadelphia, in No- 
vember last, and it is to this that Prof. Prime has alluded in his paper. It 
would be presumptuous in me to generalize from a single case or to assert with- 
out further examination, that these underlying and decayed ore-bearing strata 
are not Paleozoic; but the analogy between this deposit and those in New Eng- 
land and elsewhere, where similar ores occur in decayed crystalline schists, 
makes me very desirous to pursue further the investigation. The Primal slates 
are wanting in parts of the Appalachian Valley, where the over-lapping Auroral 
limestone, as in many localities to the northward, in New York and Canada, re- 
poses directly upon the older crystalline rocks, the Potsdam (or Primal) being 
altogether absent, or represented only by local and inconsiderable deposits. 
There can be no doubt of the great antiquity of the commencement of this soft- 
ening and oxidation of the crystalline rocks; and I believe it will be found that 
portions of these strata, thus altered in early Paleozoic time, which then escaped 
erosion, are still preserved under the shelter of the Auroral limestones, and have 
been, in some cases, mistaken for the wanting Primal slates. 


REMARES BY PROF. PERSIFOR FRAZER, JR. 


The suggestions contained in Prof. Prrme’s paper are very valuable, and show | 





rendering them far less liable to crack; leaky ones can be tightened, with 
steam on'the boiler, with perfect safety. One Expander will answer for any thick- 
ness of Tube Sheet, by simply shifting the position of the outside ring, A, thus 
avoiding the necessity of an expander for each different thickness of sheet. 
They are no more liable to break than the common tool, and are much more 
easily kept in order, as the rollers are the only thing that can give out, and 
they can be replaced in a few moments by unscrewing the cap, B. 
Mr. Dupexon’s address will be found in our advertising columns. 


New Method of Treating Mixed Copper, Silver, and Gold Ores. 


An extension of the Hunt & Dovauas copper process, so as to make it applic- 
able to the production of gold and silver, was recently patented by Messrs. 
Doveuas, Hunt & Srewart, and the success which has attended its practical 
application has been very satisfactory. That the presence of copper in solution 
as chloride assists the extraction of silver from its ores is a fact which is well 
known and taken advantage of ; but the peculiarity of the new process consists 
in using with the salt a solution of neutral protochloride of iron instead of cop- 
per pyrites or bluestone. Both chloride and dichloride of copper convert the 
sulphuret of silver into chloride of silver, but their use as reagents in the ex- 
traction of silver has hitherto been limited by their cost; if, however, these 
chlorides of copper can be obtained from the copper ores which are often mixed 
with the ores of silver, an important reagent is obtained without cost, while the 
copper is saved and becomes a valuable bye product instead of being objection- 
able. To secure these advantages, Messrs. Dovetas, Hunt & Stewart treat 
silver ores containing copper with a bath of protochloride of iron, which reacts 
with oxide of copper, giving rise to chloride and dichloride of copper, the latter 
of which, like chloride of silver, though unsoluble in water, is soluble in brine. 
The essential features of the new process are the choice of suitable ore, and the 
grinding, calcining, and chloridising of it ; the treatment of the oxydised. or 
chloridised ore with a solution of protochloride of iron and salt, in order to dis- 
solve out the copper and most of the silver, and the precipitation in the metal- 
lic state of the copper and the silver thus dissolved ; the lixiviation of the sands 
thus deprived of their copper and part of theirsilver, with hyposulphite of lime 
to extract the remaining silver, and the precipitation of the silver thus dissolved 
by sulphide of calcium ; and, if gold be present, leaching the sands exhausted 
of copper and silver with chlorinated brine and the precipitation of the dissolved 
gold from this by sulphuretted hydrogen or sulphide of calcium. 

In this method of extracting silver the only reagent consumed is the proto- 





a state of things in Lehigh County very analogous to that observed in York , chloride of iron. The advantages of the system are numerous. In chlorinating 
County. The work of the party of the S. E. District of the Second Geological | in the furnace silver ores containing base metals, such as zinc aud lead, a more 


Survey of Pennsylvania has been comprised within the belt of country which 
stretches from Wrightsville and Marietta Furnace, York County, in the N. E., 
to Littlestown, in Adams County. The slates composing the formations of this 
part of the State overlie the mica schists and gneisses, which cross in a 8. W. 
direction into Maryland east of the York County boundary. These slates are 
for the most part chlorite slates, sometimes alternating with chloritic gneiss and 
quartzite, and passing (in a direction across the measures and with the prepon- 
derating dip N. W.) to hydro-mica slates containing chlorite, then into hydro- 
mica slates without this mineral. 

This latter is the character of the slates immediately underlying the Auroral 
limestone; but in most cases these slates are very much weathered, and some- 
times sufficiently to obscure both cleavage and bedding planes where they pass 
into the clays which distinguish this particular horizon. 

My own observation confirms all that Prof. Prime says in relation to mode 
of occurrence of the limonites of this horizon; their proximity to the lower edge 
of the limestone basin; their association in the yellow, blue, and white clays, 
etc.; but I am not vrepared to accept the theory of their production from pyrite 
disseminated in the overlying limestone. The law governing the deposit of 
this ore is well studied along the margins of the two groups of limestone which 
enter York County from the N. E.; and wherever an edge of this calcareous 
deposit is exposed within the boundaries of the basins, it is almost uniformly 
accompanied by its limonite belt. The angles of dip are usually quite sharp, 
and the strata very much folded within the area represented on the old geolo- 
gical map as a uniformly blue (i. e. limestone) basin. If a line be traced through 
the points on the map which represent banks actually mined, or places where 
ore is known to exist, that line will quite nearly mark the limits of the Auroral 
basin. The view expressed by Prof. Prime, as to the agency of these clays pro- 
duced by the weathering of the mica slates, in retaining the solutions ot iron 
by virtue of their impermeability, and allowing the ores to segregate, must be 
adopted by all who have an opportunity of observing the facts. 


Can Companies Collect Store Bills from their Employees ?—The men in the 
employ of the Lehigh and Wilkes-Barre Coal ey at Treskow, brought suit before 
Esquire Suutter, of this borough, on Saturday lest, for the recovery of the amounts 
deducted from their month’s wages, for store accounts, &c. The Company confessed 
judgment for the amount of moneys retained tor the doctor and priest, with interest, 
amounting to over $2,0co, but demanded credit for the store acc,unts, which they 
claimed they had purchased for a consideration. The justice gave judgment against 
the Company for the amount of store bills from the 15th of the month, the date the 
men claimed to have given notice to the company demanding their pay in full. The 
case will be carried to court for adjudication.—Hazeton Sentinel, 





perfect chlorinationis effected by mixing them with ores holding copper and 
iron, and subsequent treatment with the bath of protochloride of iron. All the 
copper is recovered at a slight cost. As much copperis extracted from unroast- 
ed copper ore or regulus as is contained in the state of protochloride in the sol- 
ution from the roasted ore, and unroasted silver-bearing ores or regulus 
may be decomposed by this solution containing chlorides of copper. The metal- 
lic silver is obtained perfectly free from base metals by the precipitation with 
copper, the silver left undissolved in the residues yielding a much purer amal- 
gam than if the roasted ore had not been previously treated with the bath. 
Gold, if present in the ore, is left in the best condition, either to be chlorinated 
or to be amalgamated with the chloride of silver remaining in the residues. 
By the removal of the base metals before amalgamation, a saving of mercury is 
effected. A great saving of salt is effected through the recovery by evaporation 
of the chlorides usually thrown away im the waste liquors. In treating simple 
ores of silver, or ores of silver containing but little base metal, as lead or zine, 
the costly operation of roasting with salt may be dispensed with, and the unex- 
pensive protochloride of iron may be used to produce the chloride of copper 
necessary for their treatment. 

With regard to the importance of tte recovery of salt in the ordinary method 
of chloridising silver ores, it will suffice to mention that in Srewart’s silver 
mine in Colorado it was found that 26,258 gallons of liquor were run off daily 
from the settlers, which had a specific gravity of 12° Beaumé, and contained per 
gallon 6,072 grs. of soluble chlorides ‘There were thus lost 2,263 Ib. of chlori- 
des, chiefly chlorides of sodium and zinc (which was found as suitable a chlori- 
diser as pure salt,) whose recovery would reduce the consumption of salt more 
than one-half. It appears that at Ore Knob Copper Mine, N. C., they obtain by 
the Hunt & DovGuas process from a copper pyrites dressed up to 54 produce 
2,100 lb. of copper for $77, or at the rate of 35 cents per lb. To permit an es- 
timate being formed as to the practicability of making the process remunerative 
elsewhere, it may be stated that the prices paid were for 7 cords of wood, $7 ; 
to 21 men, at seven furnaces, at $1 = $21 ; to four men charging furnaces and 
tanks, and four emptying tanks and removing residues, at 75 cents = $6; to 
two men attending tanks, $2; foreman, 32; chemist, $3; for 525 lb. of salt, 
$6.56; and for 1,470 lb. of iron at 2 cents = $29.40; making $79.96 in all. 
The furnaces are simple and inexpensive in construction, and require about 
25,000 bricks each. The tanks cost complete about $60 each, and the labor em- 
ployed need not be skilled nor high-priced, as the ordinary laborers of the coun- 
try can in a short time be trained to the routine of the work. Both the copper 
and the mixed ore processes appear well worthy of a trial in this country, and 
there can be little question that in the hands of competent men it could be 
made very remunerative.—LEnglish Hx. 
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Discovery of Large Coal Beds Near Evanstown (Wy. T.) 

A CORRESPONDENT to the Record Union, Sacramento, reports the following. | 
{The usual discount on the thickness of the beds will, we presume, be allowed 
for instant belief. ] 


‘The mine is situated in Uintah County, Wyoming Territory, about twenty- 
five miles east of Utah, and eighteen miles northwest of Carter Station on the 
Union Pacific Railroad, and has been appropriately named the Mammoth Sand- 
stone Mountain Coal Mine. It was discovered by Mr. Crockrs, of Logan, Utah, 
from information he received from an old Indian, who showed him a piece of | 
fine-looking coal which he found while hunting. He offered to show Mr. 
Crocker the place if he would give him $10, which offer was readily accepted. 
The Indian then took him about fifty miles to a spot about five miles from the 
mine, which Mr. Crocker found by tracing the vein the Indian pointed out to 
him. 

“The mine isin asandstone mountain, about four and a half miles long, run- 
ning north and south, facing east, and about three quarters of a mile across ; 
the mountain dipping suddenly at each end. There are sixteeen veins of coal 
in sight ; the bottom one is the smallest, being five feet ; the next is the largest 
and most easy of access, and is upwards of seventy feet thick ; the next above 
is sixty feet ; another of forty feet ; another of about thirty feet ; five of about 
twenty feet each, and five of sixteen feet each. The last one is about twelve 
feet—althgether about four hundred feet of coal, four and a half miles long ; in 
fact, it may be surely termed a mountain of coal. 

‘The veins lay at an angle of 22, with ledges of white sandstone intervening. 
The coal is very bright, is perfectly free from slate or dirt, and is siid to be 
cannel coal. A small quantity of the croppings from the 70-foot vein has been 
tested for coke, by Joun McVickeEr, an assayer of Salt Lake City, who states that 
it yields coke fifty-two and two-tenths per cent., which may be considered a | 
very excellent return, under the circumstances. 

«When it is considered that very large quantities of coke are shipped from 
Pennsylvania to Utah and Nevada, a distance of 2,000 miles, at a cost of $35 to 
$46 per ton, for the purpose of smelting silver ores, it will at once be seen of 
what immence value this mine is likely to prove to owners of low grade silver ' 
mines. Professor Pontrz, of Omaha, geologist to the Union Pacific Railroad, 
has made an investigation of the mine, and reports it as the finest deposit of | 
coal in Western America.” 


The following is an extract from Prof. C. PontEz’s report :- 


‘« T have just returned from a remarkable discovery of coal, vast in quantity, 
apparently excellent in quality, and easily mined, which merits further exami- 
nation. The deposit is situated in the same valley in which oil wells have 
been sunk, near Aspen, on the Union Pacific Railroad, about eighteen miles 
further north. The seams are found between a series of terraces of sand-stone 
in the nearly perpendicular face of a detached range or hog’s back three and a 
half miles long, half a mile wide, and, I judge, seven hundred feet high. In 
front, eastward, is a level plain. Approaching by this plain the face of the , 
range presents a series of nearly parallel horizontal stripes, commencing at the 
base and continuing to the summit. Arriving at the base, one is surprised to 
find that the distant stripes are a series of sand-stone terraces, gradually re- | 
ceding upwards, until lost in the curve of the brow of the hill. The thickness 
of each terrace is from forty to sixty feet ; the intervals between are filled with 
seams of coal; the first is forty feet thick, the next thirty feet, that above 
sixty feet, and so on until the apex is reached. In the aggregate there must | 
be from two hundred to three hundred feet vertically of coal, pressed on by a 
mass of sand-stone of like height. The sand-stone of the first seam has a dip | 
of forty degrees West; the strike is north and south; the west side shows no 
outcrop of ledges. The enormous pressure this coal has been subjected to | 
should render it very dense.” 


We think Prof. Ponrez will find the thickness of the beds considerably less 
than he here estimates, since these thicknesses are the intervals between the 
beds of sand-stone. Doubtless the beds of soft shale and fire clays that! 
usually accompany the coal are included in these dimensions, and will be | 
found by no means ‘filled with seams of coal.” Nevertheless the discovery | 
is very important, especially to the Union Pacific Railroad, to which the de- | 
velopment of extensive mines would contribute largely. 


Michigan School of Mines. 

Tue School of Mines, which was created by act of the last Legislature, will is- | 
sue its first annual announcement ina few day. The faculty will consist of | 
ten professors, and five instructors. The appointments to the different chairs | 
have already been made, with the exception of the departments of general | 
chemistry and physics which are not yet filled. The chair of mining engineer- 
ing, geology and mineralogy has been assigned to Wm. H. Petree, formerly of 
Harvard. The Detroit Free Press of the 26th ult. gives the following particu- 
lars. 

Examinations of candidates for admission to the school will commence Sep- | 
tember 23d. 

It is intended that the regular course of study shall cover four years, but can- | 
didates may be admitted to advanced standing, if properly qualified, at any | 
time prior to beginning of the fourth year. The studies of the freshman and | 
sophomore years are very nearly the same as those pursued by students in civil 
engineering. In the junior year the mining engineer will be engaged with the 
following studies : Qualitative chemical annalysis, in the laboratory, with class | 
work in chemical reactions and problems ; quantitative analysis with applica- | 
tion to metallurgy ; the theory, adjustment and use of surveying instruments, | 
with field practice, and drawing of plans and profiles ; saatyliael mechanics, 
drawing, etc. In the senior years the following course will be pursued : 

Quantitative analysis. Blowpipe analysis. Assaying. Class work in the | 
study of chemical manufactures. Lectures on metallurgy ; principles of smelt- | 
ing and slags, fire proof material, fuels ; problems in calorific power and calor- | 
ific intensity ; processes for copper, lead, silver, gold ; iron smelting, pig iron, | 
bar iron and steel. Mineralogy and geology. Lectures on machinery and 
motors. Machine drawing and mechanism. Lectures on mining operations. 

The University already possesses ample means for illustrating all the various 
branches of instruction which are closely allied to the special topics of mining, 
engineering and metallurgy. The mineralogical cabinet contains about 8000 
specimens. The geological cabinet contains 40,000 specimens, illustrating the 
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| ped, and has accomodations for nearly two hundred students. The supply of 





chemical and physical apparatus for experimental illustration is very large. 

In addition to these faculties, the Legislature has apportioned a liberal sum 
for the purpose of fitting up an assaying and metallurgical laboratory, and for 
procuring drawings and models of furnaces and mining machinery. Steps 
have also been taken toward the formation of a metallurgical cabinet. Con- 
tributions to this collection are earnestly requested from the friends of the 
University and of this school.—North Western Mining Journal. 


Splendid Blast Furnace Practice. 


No. 2 stack of the Bay Furnace made during the week ending August 22, 
264% gross tons of pig metal, of which 2244 tons was No. I, 353 tons No. 2, and 
44 tons No. 3. The ore used was 64 per cent. of New York mine red specular, 
and 36 per cent. McComber hematite, the average consumption of coal being 
102 bushels, and the yield of ore 60.40 per cent. This lacks but a trifle of being 
an average of 38 tons per day, and is four tons in the aggregate better than the 
work of the Fayette furnace. A month’s run at the same rate would beat the 
celebrated Scotia furnace by at least 200 tons, and as an earnest of what the 


‘furnace can do we are promised 275 tons the present week, and some of the 


owners are ready to wager $1,000 on her ability to score 300. It must be re- 
membered that this is only a 45-foot stack, 94 feet across the boshes, and 
that it has not yet reached its maximum of production, having only been in 
blast since May. There is nothing extraordinary or peculiar about the con- 
struction of the furnace, and its unexampled achievement may be credited en- 
tirely to the superior management of the local agent, Major H. S. Prcxanps. 

We challenge the world to produce a furnace of the same size that can make 
a better showing. —Marquette Mining Journal. 

To the above Mr. Pickanps adds a table of the running of the furnace for 
each day of August, from which the following figures are Seimaad ; 


BUA WING ccbinc bans nab ceoens 59668s oe penta 3,770 
Total Mounds Of OF GRAMM. .....<. 0000 sesccceesesvees 4,120,550 
UAE TIMOMOLT OE OMANOORL .. .<.c000<raicsbincnssss'scgveme 113,100 
Product in gross tons No. 1 iron,........+6- ee 9154 
Re - MN So van saneseo we osc ae eae 1853 
“ ‘“ EMD. Io Lsumareews ouinne eas 33 
BRMEE TN coaiah ck chau caGe becom iae*lananees be eisai 1,t 
VEER O SEONG, Ga pone wabine. 6040459 o's sip dis. 0.s woe . - 
BGGREIS OF COR] MOF GON OF ION 2.5 oo os. 0s ss ne s8ec0c0e 101.98 
RNID pRB) NOK NERY 5 oiiSs isin cn 2 20008 wn ee as neues en 35.78 


Proportion of ore used—64 per cent. specular and 36 per cent. McComber 
hematite. 

The product for the seven consecutive days, beginning the 19th and end- 
ing the 25th, was 2764 gross tons, which we believe to be the largest week's 
make yet attained by a charcoal furnace. 


Selected List of Patents Recently Issued, 
RELATING TO MINING, METALLURGY, GAS MAKING, ENGINEERING, ETC. 


Reported for the ‘‘ ENGINEERING AND MINING JouRNAL” by Lovis BaGcEr & Co., 
Counsellors at Patent Law, Washington, D. C. 


Truss Bridges, W. M. Buacxk, Lancaster, Ohio. 
An upper chord is combined with a catenarian arc, composed of sections or 


| sets of eye bars, united by hitch plates and radial compression posts, and diago- 


nal tension bars, by which the different strains are distributed. The lower 
chord is suspended by sets of diverging bars connected to said hitch plates. 
Furnaces for Smelting Ores, W. E. C. Eustis, Milton, Mass. 

Air and combustible gas are forced through ore and pig metal, and the pro- 
ducts of combustion are conducted through similar charges which thereby 
become heated and reduced. 

Fluxing Compositions, A. Parat, San Francisco, Cal. 


This consists of a mixture of sulphate of soda or potash and pulverized char- 
coal. 


Distributing Quicksilver in Quartz Mills, M. P. Boss, Virginia City, Nev. 

Quicksilver is forced by water pressure up into an elevated tank, andis thence 
distributed through measuring vessels to the amalgator, thence will charge the 
settlers and a strainer, and back to the elevated tank. 

Devices for supplying Steam Blast to Furnaces, E. J. Jones, Indianapolis, Ind. 

Steam is supplied through pipes having tapered ends, and longitudinal open- 
ings. ‘lhe area of the opening is regulated according to the amount of end 
pressure brought to bear upon the pipes. 

Ore- Washers, L. D. StepHens, Gold Run, Cal. 

A sluiceway provided with a false bottom is separated from the bottom washer 
by a grating, through which the finer particles of ore, etc., fall. The false bot- 
tom serves as a cover, protecting the valuable contents of the sluice from de- 
predation. 

Stamp Mill Feeders, J. Watxer, Sonora Cal. 


The table revolves with the hands of a watch ; sudden motion is imparted to 
it from the stamp shaft as it descends by the conical pulley thereon, lever on 
the stamp frame, intervening pulleys, and weighted rope, which acts by friction 
on the table shaft, while recoil is mag woe by friction of the ore, ratohets and 

awl. Ore is fed to the table by the hopper, and passes around until deflected 
y adjustable guide pieces to the apron. 


NEW PUBLICATIONS. 


Notes on Certain Expiostve AGEnts: By Water N. Hm, S. B., Chemist, 
U. S. Torpedo Station, Newport, R. I. 8vo. sewed, $1 oo. 





Contents : Explosions and Explosive Bodies ; Nitro-Glycerine, its Composition, 
Properties, Manufacture, Storage, Transportation and Use; Dynamite and Dualin ; 
Gun-Cotton, its Composition, Formation, Properties, Modes uf Use and Relative 
Force; Picrates and Fulminates; General Composition of Explosive Mizxtures ; 
Comparative Remarks on the Use, Handling and Effect of Nitro-Glycerine ard 
Gun- Cotton. 

Published by Joun ALtyn, Boston. For sale by D. Van Nosrranp. 


A little book containing a vast amount of information of the greatest interest 


subjects of geology and paleontology. The chemical laboratory is fully equip- to all using explosives, 
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Notes. 


Manufacture of Gas for Lighting and Heating Purposes and A pparatus.— 
This invention consists in the manufacture of gas in carbon, then carburetting this 
gas with hydrocarbon vapor, and passing the carburetted gas through a red hot re- 
tort; also in a method of setting the retorts, in which two or three horizontal gas re- 


torts are connected one above another, with only one 


retorts. - J. Kidd, 24, Martins’ Lane, London. 
Selenetic Plaster.—A 


per cent. of dehydrated gypsum; after grindin 


mo)tar with five or six parts cf clear sharp sand and without hair. 
a plaster this cement sets, dries and hardens in twenty-four hours, and a second coat 
can be put on in the course of the following day, and houses thus plastered are fit for 
immediat+ habitation. It is also impervious to moisture and never breaks or blisters | 


STATISTICS OF COAL PRODUCTION. | Bilvidere Delaware RR. report: 


This is the only Report published that gives full and accurate 
returns of the production of our Anthracite mines. 


Comparative Statement for the week ending Sept. 11: 








| 1875. 1874. 
Week. | Year.* | Week. | Year. 
bes 
Wyoming Region. | 

p. and H. Canal Co ..... 57,526 | 2,181,437! 549731 | 1,621,287 
D. L. and W. RR. Co....} 64,519 | 2,405,313} 48,283 | 1,679,284 
Penn. Coal Co ..........| 27,026 | 936,133] 29,796 | 908,821 
L. V. BR. Co.....6 sooe 21,503 635,507] 15,258 674,215 
P. and N. Y. RR. Co..... 1,661 76.3931 15595 425330 
O. RR. of N. d.....2.. oe] 53-496 | rnp 39,947 | 916,483 
Penn. Canal....-......0- 10,084 161,910| 10,310] 228,600 | 
Lack. and B. RR....... | 81,493} | 112 529 |, 











Lehigh Region. 
L. V. RR. CO.....sseeees 
OG. BR. of N. J.......00-- 
D. H. and W. B. RR....- 


! 
1,006,893| 73 137 | 2,202,957 
321,95 )) 3s2Tt | 752-495 


52,650! 813 | 28,040 


88,930 
27584 
1,607 











118,121; 1,381,2c2! 105,161 | 2,983,492 
Schuylkill Region. | 


| 242,415 | 7,262,493 
P.and R. R. RR. Co..... | 


ms 2,567 B07! 147,348 | 3,308,249 























Shamokin & Lykens Val.| 27,243 836,862] 26,334 628,645 
; 202,123 | 3,404,759) 173,582 | 3,936,294 
Sullivan Region. 
Sul. and Erie RR. Co.... oe | 59557 582 26,550 | 
Total....ccsrece eeeeee! 5€2,059 [42,053,011] 476,335 [13,160,541 
ER ODEB .iss.c0 cco seseses 86,324 - se 
Decrease ....ee.ceseeress oe 1,106,530 wen | 


EEE EEE 


* Year beginning January 1st. 


The above table dees not include the amount of coal con- 
sumed and sold at the mines, which is about seven per cent. 
of the whole production. 


The following Table does no? give the entire production of our 
Bituminous mines, but it is by far the fullest report published. 


The Production of Bituminous Coal for the week | 


ending Sept. 11, was as follows : 


Tons of 2,000 lb., except where otherwise designated. 








Week. Year. 
Cumberland Region, Md. Tons. Tons. 
Tons of 2,240 ID. .....0eeeeeeees- ceveasenss. SQs°30 1,5939233 
Barclay Region, Pa. 
Barclay RR., tons Of 2240 1D....eeeeeeeses 75776 2195177 
Broad Top Kegion, Pu. 
Huntingdon and Broad Top RR ....... es 25534 148,366 
*East Broad Top......-ceessssceececeeees 341 30,939 
Clearfield Region, Pa. 
*Snow Shoe.....---sseeee ee Vesneee covece 305 44,682 
*J'yrone and Clearfield. ......ceeesseeeees 59935 502,195 
Allegheny Region, Pa. 
*Pennsylvania RR ....--ccsscccesesesssses 1,061 5525539 
Pittsburgh Region, Fa. 
*West Penn. RR ....... cece seccecece . 1%,8t2 142,980 
*Southwest Penn. RR .....ee-eeeeeereees 675 8,827 
*Penn. & Westmoreland gas coal, Pa. RR. 7,086 437,164 
*Pennsyivania RR......--.- ea cecceccocece 30223 274,170 
Kanawha Region, W. Va. 
‘Chesapeake and Ohio RR .......++---+++ 3,598 111,845 
* To Aug. 31. t Sept. 4. 
The Production of Coke for the week ending Aug. 31. 
Tons of 2000 lb. Week. Year. 
Tons. Tons. 
Tyrone and Clearfield ......-ssseseeeseees ° ws 273 
Alleghany Region.....ese--cseseccesnceses bs 53 
West Penn. RR.... cccececececcceecccesecs 885 34,455 
Southwest Penn. RR....- .--++++++eeee eove 790 352284 
Penn. & Westmoreland Region, Penn. RR. 209 21,733 
Pittsburgh, Penn. RR.....--eeseeeeese esse Oe 69,042 
DOOM, a cccavecccscsesccesces cnsesesee 6,790 477,840 


The receipts at Port Richmond for the week were 8:,000 tons, 
shipments 40,000 tons, and balance on hand 135,000 tons. 


The decrease of shipments of Cumberland Coal over the Cum- 
berland Branch, and Cumberland and Pennsylvania Railroads 
amounts to 58,520 o2 tons. 


The Exports of Coal from Baltimore for the week were ooo 
tons, and for the year, 28,890 tons as compared with 61,658 
tons to the corresponding time in 1874. 


Receipts of coal at Bos/on, for week ending Sept. 10, and year 
from September 1st, 1875. 


Week. Previously| 1574. 

From Tons. Tons. | Tons. 
Alexandria and Georgetown 2,350 112,142 | 112,78 
Philadelphia.......... 9,786 | 532,166 | 597,108 
Baltimore.....0. cscceeees 300 170,277 243,905 
Other places.......... eeeee| 3,806 | 2599577 210,696 
Great Britain... ......ccecee| -- | 29397 4,146 
Nove Bootid....cccccccecccel 400 319195 80,04 


196,910 | 6,213,605 | 


laster which offers many advantages, 
Stuart & Co., of Edinburgh, from a mixture of hydraulic lime, gypsum and siliceous 
sand, any hydraulic limestone of fair quality is calcined and mixed with about five 


| Shipments from Pictou, N. S., for the week ending Sept. 10 : 


| ing destinations, from Aug. 24 to Aug. 31, 1875 : 
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than ordinary u ortar. 




















. : = 
Week.; Year | Year | 

| - 1875. | 1874. | 

The receipts of coal at Coal Port (Tr’ton)' 9.119) 81,500!196 314 








st South Amboy....;} 14,769) 135,775|449156 | 
Shipments of Coal Port (Trenton),...... 8,308] 78,348] 196,056 | 
“ South Amboy...........--)11,695|189,172,442,363 

















Tons. 
Week. Year. 
To United Statetcees .sccccaccecc-ceccee 276 159559 
‘* West Indies...... ° _— 1,107 
** South America... . -_— 1,002 
OC os oa noknce Chee cosehKnsansn ovale 100,839 
* Other Provinees.....oceccosesc eecee oe 3+830 36,103 
9,262 154,010 
Shipments from the Biock House, Cow Bay, C. B., ta the follow- 











as in the case of imperfectly slacked limes. 





































Its cost in Edinburgh was not greater 


Shipments of Iron and Ore from Lake Snperior.— The following table will 
show the total shipments, in gross t» tons, from the Lake Superior iron district for 
the season up to September 8, 1875 
as outlet leading to the hy-|~~ ~————CS~Ss“‘“—~—S*SSS CORON 
draulic main from the combined retorts ; when using three retorts the gas from the | 
lower retort must pass over the coal placed in the upper retorts, or the gas from the | From Marquette 
upper retort, before escaping, may be forced downwards over the coal in the lower | fyom Escanaba 


, and those for a corresponding period last year. : 























IRON ORE. | 1874, | 1874. 
—_—— _—__ —_—_—e—oOCOC_— es 
aS Sik6\6 Reise e CHOU aR swRiaisnelk Kea. de View a eamsose pees | 319.068) 336,723 - 
foe ee Ca dake Cstses CaaOw cared eistedeneconsw, daemuata | 193,005 169,253 
‘ | PE. icin to was 6 eieaiaca oneness tsk! Selede menetedeme nant +++ | 65,748] 49,786 
1s prepared by Sete 
| ccintott eit ain Bebe Sasmntttee sn No yaaeunss 577,824| 555,762 
ixet PIG IRON. | 
to a powder this is then made into | From Marquette.... ...........6.0 22 eevee ce eeeee Stina caedneesa sii! 20,639 
When laid on as | From Escanaba...-............ Pane Ren uaewens ae Maes nts aes ss 9.693] 11,710 
From Green Island ........... ssieiseaieae KS Sh Hee Meusiiwtie waewaaale | 8,018} 6,695 
ROG cccn<ave SC eee ‘ bse, Hise Memanaars | 36,722! 30,044 


since January 1st, as compared with the corresponding 
period of 1874, of 1,106,530 tons. 
Bituminous. 

The demand aprears to be quiet, yet there is con sider- 
able coal moving, the Cumberland out-put last week 
having increased about 9,0co tons over the previous 
week. Prices are low and somewhat irregular. Cum- 
berlsnd is quoted at $3 go@$4 at Georgetown, and 
$4 25 at Baltimore, although sales are frequently made 
below these figures. Broad Top and Clearfield coals are 
quiet and irregular in price. 

Foreign and Gas Coals,—There are a number of 
cargoes of foreign coals on the way here, but mostly on 


orders. Domestic gas coals are being largely delivered 
iii a oa contracts, but new sales are very searce and un- 
| West Indies mee 806 | important. 
WHiGEE StabeBicasss: scesececccccccssonscs 1,065 6,131 Freights.—From this port to Toston, freights bave 
5,065 11,871 | advanced to $1 30@$1 35 per ton. At Philadelphia, 
-—_—~- vessels are not soabundant as they were, although rates 
COAL TRADE REVIEW. are unchanged. At Georgetown $1 60@$x 65 is being 
esi paid to Boston. 
Duties. Philadelphia Coal Trade. 
Anthracite free, Bituminous, per ton of 28 bushels, 80 lb. to PHILADELPHIA, Sept 16, 1875. 
| the bushel, 7«c., gold. The diff » betw h ame 

All slack, or culm, such as will pass through a half-inch | , he difference between the scarcity of orders for 
screen, per ton of 28 bushels, 80 Ib. per bushel, 4oc. gold. Schuylkill and the abundance of orders for Lehigh is 
Not otherwise provided for, per ton, gcc. gold. getting more marked every day. The advance in —— 
— Res a mistake, with the disadvantage the 
s = : ; : Schuylkill Region is laboring under, of very high tolls 
—_ , 7 Yaont c ie Di a ted 3 ? . ms ee 
New York, Friday Evening, Sept. 17, 1875. Vessels which were more plenty at the beginning of this 
: week are again scarce, and there is a large accumula- 
Anthracite. tion of coal at Port Richmond, and orders there are not 
The demand for anthracite coal is constantly falling off, aor — The — 18 a wera ¥ ag and —— 
ee ie Pea heer é ‘a at | Dut, an ose sizes have been stopped for the present at 
and stocks are largely on the increase; the increase at | the mines. Several of the companies’ collieries are also 
Port Richmond alone, last week, was 45,000 tons, making | said to be idle. In order to give to the dealers another 


| find considerable slackness in other sizes. 


the total stock there 135,000 tons. 
egg sizesare in very good demand, and some dealers are 
| well supplied with orders for allsizes ; others, however, 
Prices have 





| been quite irregular, and some “‘ stock coal” offered by 
the Delaware and Hudson Canal Company at from 5oc. 
to 6oc. a ton under circular rates, has created consider- 
able dissatisfaction among the dealers. The company 
claim that the coal has been in stock for several years, | 
and has greatly deteriorated, while others who claim to 
have seen some of it say that it is fully equal to any coal 
they sell. We are authorized to say that these coals 
have been withdrawn from the market. The Philadel- 
phia and Reading Company are reported to have refused 
to take certain sizes of coal from members of the Schuyl- 
kill ‘‘ Pool.” We are informed, however, that the sizes 
refused are tbe larger ones, which can be broken into 
the smaller and more popular sizes ; and as the Reading 
Company are doing this to a large extent, it is only fair 
that other members should do the same. Prices for Oc- 
tober will be fixed on Monday. It is the general opinion 
that an advance should not be made, but we shall not 


attempt to predict what will be dove. It is believed that | 


the out-put for next month will be curtailed. Freights 
from this city to Boston have advanced, while at Phila- 
delphia they r.main unchanged, thereby compelling 
New York shippeis to pay greater drawbacks, and mak- 
ing them more desirous to have this question settled 
upon a basis that will give them the full price for their 
coal. We find none who express encouraging views of 
the business likely to be done during the balance of the 
year. 

The production of An‘hracite coal for the week end- 
ing September 11th was 562,659 tons, and from January 
Ist, I1.492,573 tons. The production for the correspond- 
ing week of 1874 was 476,335 tons, and from January rst, 
1874, 13,160,541 tons. The production for the week end- 
ing September 4th, 1875, was 567,908 tons. From the 
above figures it will be seen that there was a decrease, | 
last w+ ek, from the production of the week previous, of | 
5,249 tons, and an increase of 86,324 tons over the cor- | 


Lehigh stove and! taste of what the President of the Reading Railroad 


Company calls ‘: fair competition” chestnut is now re- 
tailed by the company at one of their storing places at 
$4 50, which is below the cost of the minimum price of 
chestnut at Port Carbon, and of the minimum tolls to 
any point in the city by the Reading. The consequence 
of this policy is that the dealers will store no coal at the 
end of the season, fearing the action of the Company in 
lowering prices. The dealers have no objection to lower 
prices, but they decidedly object to high prices at the 
mines, high tolls, and the coal being put in cars by the 
| company for less thau the same coal could be bought by 
them from the company. 

Wholesale Prices of Anthracite Coal for Sept. f.0.b. 

at the Tide Water Shipping Ports per ton of 2240 1b. 










































































| 3 
ans ° 4 a 
el/elgiel—& 1s 
SiS; ] 1,3 a 
| Ria|o|e | a | 5 
Wyoming Coals. | ae 
*Lackawanna and Scranton at | 
Rondout and Hoboken......{5 °5}5 1515 2515 5516 00 |4 95 
| $Pittston at Newburgh........ 5 05'5 05/5 15/5 30]5 80 8 
; \ | 5 |4 85 
| Wilkesbarre at Port Johnston.|5 05)5 15/5 25/5 55 600 1495 
| Plymouth, R. A., Net...... seine 5 25)5 55\6 00 [« 95 
Susque. Coal Co.at Amboy W.A.j5 o5!5 15'5 2515 55'6 00 |4 95 
| Kingston at Hoboken......... 5 95/5 15]5 2515 55/6 00 |4 95 
Lehigh Coals. 
Old Company at Port Johnston 5 55)....15 5015 60)6 co |£ 10 
Old Company’s Room Run “ {5 55]....|5 59,5 60/6 00 |5 10 
§Sugar Loaf, Hobok. &Amb.“ 15 55 rene sols 60'6 co 15 10 
Lehigh Coal Exchange *€ 15 55] +++015 50|5 606 00 |5 10 
Honey Brook Lehigh..........]5 35|..--|5 5015 60/6 co |s§ x0 
Spring Mt. C. Co. at Hoboken..;....)....]... fooec} 4a a 
Beaver Meadow at South Amboy}5 55|---. 5 50'5 60!6 co le 10 
+Schuylkill Coals at Port | | 
Richmond. | | 
Schuylkill white ash.........../4 55/4 6514 7515 oss 50. |4 45 
Schuylkill redash ........ Das woe [5 0515 15]5 55 a 
Shamokin white and red ash..}....|...-).00-15 355 79 |4 50 
TQAUEG oiiaa ceccnene’ 600, enscilecan vseef5 8015 8015 Lo 65 
Lykens Valley....es-se-eoeee [0 |22:16 40'6 4ol6 40_ [5 50 
Per ton, 


Freight from Hoboken and Weehawken to New York.... 40C. 
“ *« Elizabethport & Port Johnston to N. York. 45¢. 
“ ** South Amboy to New York............ -. 50. 
*Freight on Lackawanna coal from Rondout to New York, by 
boats or barges of the D. and H. Canal Co. soc. perton. The 
expense of towing vessels from New York harbor to Rondout 
and back will be borne by this Company. 
t Freight from Port Richmond to New York (free of dis- 
charging) 8s5c. per ton. 
t Prices to the Trade. 
§ By Canal at New York, Jersey City and Brooklyn, 30c ad- 


responding week of 1874. There has been a decrease ditional alongside. 




































